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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a switching loss and switching noise 
caused by the charges accumulated in parasitic capacity which is in a short- 
circuit condition, when a main switching element in a switching power supply 
device is on. 

SOLUTION: This switching power supply device 1 consists of a main switching 
element 12, which on-off controls input voltage, a transformer 13 formed with at 
least a first winding 13a and a second winding 13b, a main switching element 12 
connected to the first winding 13a of the transformer 13, a rectifying and 



smoothing circuit connected to the second winding 13b of the transformer 13, 
and a main controller 20 which on-off controls the main switching element 12 so 
that its output remains constant. Furthermore, a sub switching part 30 including a 
sub switching element 31 and a capacitor 34 is provided, charges accumulated in 
the capacitor 34 of a sub switch part 30 are supplied to the main switching 
element 12 via the transformer 13 by controlling the sub switching element 31, 
and the operation of pulling out the charges of the parasitic capacity of the main 
switching element 12 is included. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The main switching element which carries out on-off control of the input 
voltage, and the transformer equipped with the primary [ at least ] coil and the 
secondary coil, This main switching element is connected to the primary coil of a 
transformer. To the secondary coil of a transformer A rectification smoothing 
circuit, In switching power supply equipment equipped with the main control 
section which carries out on-off control of this main switching element so that the 
output of this rectification smoothing circuit may become fixed The charge which 
has the subswitch section containing a subswitching element and a capacitor, 
controlled the subswitching element, and was stored in the capacitor of this 
subswitch section is supplied to this main switching element through this 
transformer. Switching power supply equipment characterized by including the 
actuation which samples the charge of the parasitic capacitance of this main 
switching element. 

[Claim 2] In switching power supply equipment according to claim 1, the 
subswitch section and the sub control section are connected to the secondary 
coil of said transformer. Said subswitch section consists of a configuration that 
the circuit where series connection of a capacitor and the inductor was carried 
out to the circuit where parallel connection of diode and the subswitching element 
was carried out was connected. As for this sub control section, said main 
switching element stores a charge in this capacitor of this subswitch section at 



the time of ON. Switching power supply equipment characterized by making it 
operate so that the charge of the parasitic capacitance of the main switching 
element may be sampled with this charge of said capacitor through this 
transformer at a period until the main switching element turns on. 
[Claim 3] Said transformer is equipped with the auxiliary winding for sub control 
in switching power supply equipment according to claim 1 . Said subswitch 
section and said sub control section are connected to juxtaposition at this 
auxiliary winding of said transformer, respectively. Said subswitch section 
consists of a configuration that the circuit where series connection of a capacitor 
and the inductor was carried out to the circuit where parallel connection of diode 
and the subswitching element was carried out was connected. A charge is stored 
in the capacitor of said subswitch section at a period until said main switching 
element turns on. After the excitation energy accumulated in the transformer was 
emitted at the time of OFF of said main switching element, Make a subswitching 
element turn on and the charge currently stored in said capacitor is impressed to 
the auxiliary winding for sub control of a transformer. Switching power supply 
equipment characterized by coming to prepare for a period until said main 
switching element turns on the charge of the parasitic capacitance of the main 
switching element with the induced voltage of the primary coil of a transformer 
the sub control section controlled to sample. 

[Claim 4] Said transfonner is equipped with a primary coil, a secondary coil, and 
the auxiliary winding for charge in switching power supply equipment according 
to claim 1. The capacitor and the diode for charge of said subswitch section are 
connected to this auxiliary winding for charge. Said subswitch section and said 
sub control section are connected to the secondary coil of said transformer at 
juxtaposition, respectively. Series connection of the capacitor is carried out to the 
circuit where parallel connection of diode and the subswitching element was 
carried out to said subswitch section. A charge is stored in the capacitor of said 
subswitch section at the time of OFF of said main switching element. After the 
excitation energy accumulated in the transfonner is emitted, make a 



subswitching element turn on and the charge currently stored in said capacitor is 
impressed to the secondary coil of a transformer. Switching power supply 
equipment characterized by coming to prepare for a period until the main 
switching element turns on the charge of the parasitic capacitance of said main 
switching element with the induced voltage of the primary coil of a transformer 
the sub control section controlled to sample. 

[Claim 5] Said transformer is equipped with a primary coil, a secondary coil, the 
auxiliary winding for sub control, and the auxiliary winding for charge in switching 
power supply equipment according to claim 1. Said subswitch section and said 
sub control section are connected to juxtaposition at this auxiliary winding for sub 
control, respectively. The capacitor and the diode for charge of said subswitch 
section are connected to this auxiliary winding for charge. Said subswitch section 
consists, of a configuration that the circuit where series connection of a capacitor 
and the diode was carried out to the circuit where parallel connection of diode 
and the subswitching element was carried out was connected, A charge is stored 
in the capacitor of said subswitch section at the time of OFF of said main 
switching element. After the excitation energy accumulated in the transformer is 
emitted, the charge which was made to turn on a subswitching element and was 
stored in this capacitor is impressed to the auxiliary winding for control of a 
transformer. Switching power supply equipment characterized by coming to 
prepare for a period until the main switching element turns on the charge of the 
parasitic capacitance of the main switching element with the induced voltage of 
the primary coil of a transformer the sub control section controlled to sample. 
[Claim 6] It is switching power supply equipment which equips the rectification 
smoothing circuit side of the secondary output section of said transformer with 
the detecting element for detecting the load current in switching power supply 
equipment according to claim 2 or 4, and is characterized by said sub control 
section always considering the subswitching element of the sub control section 
as off control when there is little this load current. 

[Claim 7] The detecting element for detecting said load current in switching 



power supply equipment according to claim 6 is switching power supply 
equipment characterized by coming to consist of circuits which used the 
comparator. 

[Claim 8] It is switching power supply equipment which equips the primary coil 
side of this transformer with the detecting element for detecting the primary 
current which flows through the primary coil and the main switching element of 
said transformer in switching power supply equipment according to claim 3 or 5, 
and is characterized by said sub control section always considering the 
subswitching element of the sub control section as off control when there are few 
these primary currents. 

[Claim 9] The detecting element for detecting the primary current which flows 
through the primary coil and the main switching element of said transformer in 
switching power supply equipment according to claim 8 is switching power supply 
equipment characterized by coming to consist of circuits which used the 
comparator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the switching power supply 
equipment which supplies a direct-current stabilization electrical potential 
difference to industrial use or a noncommercial device, 
[0002] 

[Description of the Prior Art] The block circuit diagram in which drawing 1 1 shows 
the rough configuration of the switching power supply equipment of the 
conventional example, and drawing 12 are the explanatory views showing the 
wave of the switching power supply equipment of the conventional example of 
operation. Hereafter, a Prior art is explained using drawing 11 and drawing 12 . 
[0003] The switching power supply equipment 100 of the conventional example 
of drawing 1 1 consists of the following configurations. DC power supply 101 are 
the raw DC power supply obtained by carrying out rectification smooth [ of the 
AC power supply ], and are the input power of switching power supply equipment 
100. DC power supply 101 are supplied to primary coil 104a of a transformer 104 
through the main switching element 103. The main switching element 103 is 
constituted from an MOSFET, on-off control is carried out by the on-off signal of 
the main control section 102 impressed to the gate, the input voltage from DC 
power supply 101 is impressed to primary coil 104a, or it intercepts it. The 
parasitism diode with which 103a is parasitic between the drain sources of the 
main switching element 103, and 103b express the parasitic capacitance which is 
parasitic between the drain sources. After being rectified by rectifier diode 105, 
smooth [ of the induced voltage of secondary coil 104b ] is carried out by the 
smoothing capacitor 106, and it is outputted from output terminals 109a and 109b 
as output voltage. 

[0004] Moreover, a detecting element 107 is fed back to the main control section 
102 through the insulating transfer section 108 by making a comparison result 
into a comparison signal as compared with reference voltage in said output 
voltage. Based on the comparison signal from a detecting element 107, the main 



control section 102 is controlling the "on" period of the main switching element 
103, and is stabilizing output voltage. The insulating transfer section 108 
transmits the comparison signal from a detecting element 107 to the main control 
section 102 while insulating the primary coil 104a [ of a transformer 104 ], and 
secondary coil 104b side. That is, switching power supply equipment 100 is 
divided into the primary coil 104a and secondary coil 104b side (primary side) 
(secondary) by a transformer 104 and the insulating transfer section 108. 
Actuation of the switching power supply equipment 100 constituted like drawing 
1 1 R> 1 is further explained to a detail using the wave form chart of drawing 12 of 
operation. 

[0005] By the following explanation, the main switching element 103 is marked as 
"switching element QA." In drawing 12 , the primary coil 104a side primary 
current II of a transformer 104 and (c) take gate voltage VG1 of switching 
element QA for each wave of secondary coil 104b side current [ secondary ] 12** 
of a transformer 104, (d) takes a time-axis common to an axis of abscissa, and 
(a) is expressed for the electrical potential difference VDS between the drain 
sources of switching element QA, and (b). 
[0006] It explains along with each time-axis. 
(1) Actuation between tperiod tO-1 (QA ON) 

With the ON signal from the main control section 102, gate voltage VG1 of 
switching element QA is set to "H", switching element QA turns on. and the 
electrical potential difference VDS between the drain sources is zero mostly. 
When the input voltage supplied from DC power supply 101 is impressed to 
primary coil 104a of a transformer 104 and switching element QA turns on, the 
primary current II flows to primary coil 104a of a transformer 104, magnetic flux 
occurs to a transformer 104, and energy is accumulated. Although induced 
voltage occurs in secondary coil 104b of a transformer 104 at this time, since it is 
constituted so that an electrical potential difference may be impressed in the 
direction which carries out the reverse bias of the rectifier diode 105, the 
secondary coil 104b side secondary current 12 of a transformer 104 does not flow. 



[0007] (2) Actuation between tperiod t1-2 (QA OFF) 
With the off signal from the main control section 102, gate voltage VG1 of 
switching element QA is set to "L", switching element QA turns off and, in the 
electrical potential difference VDS between the drain sources, "H" and said 
primary current 11 serve as zero. Since an electrical potential difference is 
impressed in the direction which induced voltage occurs also in said secondary 
coil 104b» and carries out fon^^ard bias of the rectifier diode 105 at the same time 
induced voltage occurs in said primary coil 104a, when switching element QA 
turns off. After the energy accumulated in the transformer 104 is emitted as a 
secondary current 12 through said secondary coil 104b and is rectified by rectifier 
diode 105, smooth is carried out by the smoothing capacitor 106, and output 
terminals 109a and 109b are supplied as output voltage VO. the energy 
accumulated in the transformer 104 emits - having - ** if the secondary 
current 12 which is not decreases and becomes zero at time of day t2, the 
induced voltage of said primary coil 104a and secondary coil 104b of it will be 
lost. At this time, with the ON signal from the main control section 102, gate 
voltage VG1 of switching element QA is set to "H", switching element QA is 
turned on again, it is that actuation of the above (1) and (2) is repeated, and 
output voltage VO is continuously supplied to output terminals 109a and 109b. 
[0008] Moreover, in drawing 12 , a continuous line shows the electrical-potential- 
difference value at the time of the so-called heavy loading, and a current value in 
the time of the output current 10 flowing out mostly from output terminals 109a 
and 109b, and the dotted line shows the electrical-potential-difference value at 
the time of the so-called light load, and the current value in the time of the output 
current 10 flowing out few from output terminals 109a and 109b. A detecting 
element 107 compares output voltage VO with reference voltage, and feeds it 
back to the main control section 102 through the insulating transfer section 108 
by making a comparison result into a comparison signal. The main control 
section 102 is long based on said comparison signal at the time of heavy loading 
in the "on" period (between tperiod tO-1) of switching element QA. even if the 



input voltage from DC power supply 101 and the output current 10 carry out a 
fluctuation pair by controlling, the "on" period (between tperiod tO-1) of switching 
element QA changes, and output voltage VO is always kept constant, so that it 
may become short at the time of a light load. 

[0009] Generally, switching power supply equipment 100 can miniaturize a 
transformer 104 and a smoothing capacitor 106 as the switching frequency of 
switching element QA becomes high. Therefore, in order to make switching 
power supply equipment 100 small, the further RF-ization of a switching 
frequency is required. However, if a switching frequency is raised, while the 
switching loss of switching element QA and rectifier diode 105 will increase, a 
switching noise occurs in a high frequency band, and generation of heat and a 
noise failure pose a big problem. Especially, since the charge which the charge 
was stored at the time of OFF of switching element QA, and was stored in 
parasitic capacitance 103b at the time of ON of switching element QA short- 
circuits, it becomes the biggest loss and generating of a noise at parasitic 
capacitance 103b of switching element QA. Then, from the former, before 
switching element QA turns on, the method which draws out the charge stored in 
parasitic capacitance 103b by resonance, i.e., "the partial resonance circuit 
method by secondary regeneration", is proposed. 

[0010] Hereafter, the above-mentioned "partial resonance circuit method by 
secondary regeneration" is explained using drawing 13 and drawing 14 . 
[0011] The block circuit diagram and drawing 14 which show the rough 
configuration of the switching power supply equipment of the conventional 
example of others [ drawing 13 ] are the explanatory view showing the wave of 
the switching power supply equipment of other conventional examples of 
operation. The switching power supply equipment 120 of other conventional 
examples shown in drawing 13 consists of the following configurations. When the 
same notation is attached to the same part as drawing 1 1 explained previously, 
as compared with drawing 1 1 , rectifier diode 105 is deleted and it differs in that 
the delay section 110, the insulating transfer section 1 1 1 , the subswitching 



element 112, and the sub control section 1 13 are added. 
[0012] DC power supply 101 are the raw DC power supply obtained by carrying 
out rectification smooth [ of the AC power supply ], and are the input power of 
switching power supply equipment 120. DC power supply 101 are supplied to 
primary coil 104a of a transformer 104 through the main switching element 103. 
The main switching element 103 consists of MOSFETs, on-off control is carried 
out by the on-off signal of the main control section 102 impressed to the gate 
through the delay section 110, the input voltage from DC power supply 101 is 
impressed to primary coil 104a, or it intercepts it. The parasitism diode with which 
103a is parasitic between the drain sources of the main switching element 103, 
and 103b express the parasitic capacitance which is parasitic between the drain 
sources. Smooth [ of the subswitching element 1 12 ] is carried out by the 
smoothing capacitor 106 at the time of ON, and the induced voltage of secondary 
coil 104b is outputted from output terminals 109a and 109b as output voltage. 
The subswitching element 112 consists of MOSFETs. [0013] Moreover, said 
output voltage is fed back to a detecting element 107 to a comparison result by 
the main control section 102 through the insulating transfer section 108 as 
compared with reference voltage as a comparison signal. Based on the 
comparison signal from a detecting element 107, the main control section 102 is 
controlling the "on" period of the main switching element 103, and is stabilizing 
output voltage. Moreover, the main control section 102 sends out the on-off 
signal of the subswitching element 1 12 to the sub control section 113 through the 
insulating transfer section 111, and the sub control section 113 controls turning 
on and off of the subswitching element 112 based on the on-off signal from the 
main control section 102. While the insulating transfer sections 108 and 111 
insulate the primary coil 104a [ of a transformer 104 ], and secondary coil 104b 
side, the insulating transfer section 108 transmits the comparison signal from a 
detecting element 107 to the main control section 102, and the insulating transfer 
section 111 transmits the on-off signal from the main control section 102 to the 
sub control section 113. That is, switching power supply equipment 120 is 



divided Into the primary coil 104a and secondary coil 104b side (primary side) 
(secondary) by a transformer 104 and the insulating transfer sections 108 and 
111. 

[0014] Actuation of the switching power supply equipment 120 constituted like 
drawing 13 is further explained to a detail using the wave form chart of drawing 
14 of operation. 

[0015] By the following explanation, the main switching element 103 is marked as 
"switching element QA", and the subswitching element 1 12 Is marked as "a 
switching element QB." drawing 1414 - setting - (a) - gate voltage VG1 of 
switching element QA and (d) take the secondary coil 104b side secondary 
current 12 of a transformer 104 for each wave of gate voltage VG2** of a 
switching element QB, (e) takes a time-axis common to an axis of abscissa, and 
the electrical potential difference VDS between the drain sources of switching 
element QA and (b) are expressed for the primary coil 104a side primary current 

11 of a transformer 104, and (c). 

[0016] It explains along with each time-axis. 

(1) Actuation between tperlod tO-1 (QA ON, QB OFF) 

Gate voltage VG1 of switching element QA is set to "H" with the ON signal from 
the main control section 102, switching element QA turns on, and the electrical 
potential difference VDS between the drain sources is zero mostly. When the 
input voltage supplied from DC power supply 101 is impressed to primary coil 
104a of a transformer 104 and switching element QA turns on, the primary 
current II flows to primary coil 104a of a transformer 104, magnetic flux occurs to 
a transformer 104 and energy is accumulated in it. Although induced voltage 
occurs in secondary coil 104b of a transformer 104 at this time, since the 
switching element QB turns off, the secondary coil 104b side secondary current 

12 of a transformer 104 does not flow. 

[0017] (2) Actuation between tperlod t1-2 (QA OFF, QB ON) 

Gate voltage VG1 of switching element QA is set to "L" with the off signal from 

the main control section 102, switching element QA turns off and, in the electrical 



potential difference VDS between the drain sources. "H" and said primary current 
11 serve as zero. Induced voltage occurs also in said secondary coil 104b at the 
same time induced voltage occurs in said primary coil 1 04a, when switching 
element QA turns off. Since the switching element QB is turned on with the ON 
signal from the sub control section 1 13 at time of day t1 , the energy accumulated 
in the transformer 104 is emitted as a secondary current 12 through said 
secondary coil 104b, and smooth [ of it ] is carried out by the smoothing capacitor 
106, and it Is supplied to output terminals 109a and 109b as output voltage VO. 
the energy accumulated in the transformer 104 emits - having — ** - if the 
secondary current 12 which is not decreases and becomes zero at time of day t2, 
the induced voltage of said primary coil 104a and secondary coil 104b of it will be 
lost. 

[0018] (3) Actuation between tperiod t2-3 (QA OFF, QB ON) 
If all the energy accumulated in the transformer 104 is emitted and the secondary 
current 12 becomes zero at time of day t2, since the both-ends electrical potential 
difference VO of a smoothing capacitor 106, i.e., output voltage, is impressed to 
said secondary coil 104b through the already turned-on switching element QB, 
secondary current 12' flows from a smoothing capacitor 106 to the above (2) and 
hard flow, the magnetic flux of hard flow will generate the above to a transformer 
104, and energy will be accumulated in it. In this condition, the polarity of the 
induced voltage generated in each coil of a transformer 104 does not change. 
[0019] (4) Actuation between tperiod t3-4 (QA OFF, QB OFF) 
Gate voltage VG2 of a switching element QB is set to "L" with the off signal from 
the sub control section 1 13 at time of day t3, and a switching element QB turns 
off. If a switching element QB turns off, in order that the polarity of the induced 
voltage which said secondary current IZ becomes zero, and is generated in each 
coil of a transformer 104 may be reversed. In the induced voltage of primary coil 
104a of a transformer 104 Since it generates in the direction which makes the 
end connection of DC power supply 101 a fon/vard electrical potential difference, 
and makes the end connection of switching element QA a negative electrical 



potential difference, Primary current 11' flows in the direction which draws out the 
charge which accumulated in parasitic capacitance 103b of switching element 
QA (it is made to discharge), the charge of parasitic capacitance 103b follows on 
being emitted, and primary current 11' decreases and becomes zero at time of 
day t4. At this time, gate voltage VG1 of switching element QA is set to "H" with 
the ON signal from the main control section 102, switching element QA is turned 
on again, it is that actuation of (4) is repeated from the above (1), and output 
voltage VO is continuously supplied to output terminals 109a and 109b. 
Moreover, after a switching element QB turns off the delay section 1 10 at time of 
day t3, it is delayed till time of day t4, and it operates so that switching element 
QA may be made to turn on. 

[0020] In order that switching element QA may switch so that it may become ON 
when the charge which always accumulated in parasitic capacitance 103b is 
drawn out and the electrical potential difference VDS between the drain sources 
of switching element QA becomes zero as explained above, the switching loss 
and the switching noise by the charge with which switching element QA which 
was the trouble of the switching power supply equipment shown in said drawing 
1 1 accumulated in parasitic capacitance 103b at the time of ON short-circuiting 
are canceled. 
[0021] 

[Problem(s) to be Solved by the Invention] However, the switching power supply 
equipment of these Prior arts had the following troubles. 
[0022] In the switching power supply equipment which adopted the "partial 
resonance circuit method by secondary regeneration" shown in said drawing 13 , 
the mass switching element which opens and closes a high current is required for 
the subswitching element of a transformer secondary, and the drive loss by the 
gate capacitance of a switching element increasing produces it. Moreover, when 
the period (period when secondary current 12' flows among tperiod t2-3 of 
drawing 14 ) of reverse excitation is prolonged, big regeneration loss (mainly 
core loss) arises. Moreover, the cost of the mass switching element which opens 



and closes a high current is high. 
[0023] 

[Means for Solving the Problem] The switching power supply equipment of this 
invention according to claim 1 The main switching element which carries out on- 
off control of the input voltage, and the transformer equipped with the primary [ at 
least ] coil and the secondary coil, This main switching element is connected to 
the primary coil of a transformer. To the secondary coil of a transformer A 
rectification smoothing circuit, In switching power supply equipment equipped 
with the main control section which carries out on-off control of this main 
switching element so that the output of this rectification smoothing circuit may 
become fixed The charge which has the subswitch section containing a 
subswitching element and a capacitor, controlled the subswitching element, and 
was stored in the capacitor of this subswitch section is supplied to this main 
switching element through this transformer. It is characterized by including the 
actuation which samples the charge of the parasitic capacitance of this main 
switching element. 

[0024] Moreover, the switching power supply equipment of this invention 
according to claim 2 The subswitch section and the sub control section are 
connected to the secondary coil of said transformer. Said subswitch section 
consists of a configuration that the circuit where series connection of a capacitor 
and the inductor was carried out to the circuit where parallel connection of diode 
and the subswitching element was carried out was connected. As for this sub 
control section, said main switching element stores a charge in this capacitor of 
this subswitch section at the time of ON. It Is characterized by making it operate 
so that the charge of the parasitic capacitance of the main switching element 
may be sampled with this charge of said capacitor through this transformer at a 
period until the main switching element turns on. 
[0025] Moreover, the switching power supply equipment of this invention 
according to claim 3 Said transformer is equipped with the auxiliary winding for 
sub control, and said subswitch section and said sub control section are 



connected to juxtaposition at this auxiliary winding of said transformer, 
respectively. Said subswitch section consists of a configuration that the circuit 
where series connection of a capacitor and the inductor was carried out to the 
circuit where parallel connection of diode and the subswitching element was 
carried out was connected. A charge is stored in the capacitor of said subswitch 
section at a period until said main switching element turns on. After the excitation 
energy accumulated in the transformer was emitted at the time of OFF of said 
main switching element, Make a subswitching element turn on and the charge 
currently stored in said capacitor is impressed to the auxiliary winding for sub 
control of a transformer. It is characterized by coming to prepare for a period until 
said main switching element turns on the charge of the parasitic capacitance of 
the main switching element with the induced voltage of the primary coil of a 
transformer the sub control section controlled to sample. 
[0026] Moreover, the switching power supply equipment of this invention 
according to claim 4 Said transformer is equipped with a primary coil, a 
secondary coil, and the auxiliary winding for charge, and the capacitor and the 
diode for charge of said subswitch section are connected to this auxiliary winding 
for charge. Said subswitch section and said sub control section are connected to 
the secondary coil of said transformer at juxtaposition, respectively. Series 
connection of the capacitor is carried out to the circuit where parallel connection 
of diode and the subswitching element was carried out to said subswitch section. 
A charge is stored in the capacitor of said subswitch section at the time of OFF of 
said main switching element. After the excitation energy accumulated in the 
transformer is emitted, make a subswitching element turn on and the charge 
currently stored in said capacitor is impressed to the secondary coil of a 
transformer. It is characterized by coming to prepare for a period until the main 
switching element turns on the charge of the parasitic capacitance of said main 
switching element with the induced voltage of the primary coil of a transformer 
the sub control section controlled to sample. 

[0027] Moreover, the switching power supply equipment of this invention 



according to claim 5 Said transformer is equipped with a primary coil, a 
secondary coil, the auxiliary winding for sub control, and the auxiliary winding for 
charge. Said subswitch section and said sub control section are connected to 
juxtaposition at this auxiliary winding for sub control, respectively. The capacitor 
and the diode for charge of said subswitch section are connected to this auxiliary 
winding for charge. Said subswitch section consists of a configuration that the 
circuit where series connection of a capacitor and the diode was carried out to 
the circuit where parallel connection of diode and the subswitching element was 
carried out was connected. A charge is stored in the capacitor of said subswitch 
section at the time of OFF of said main switching element. After the excitation 
energy accumulated in the transformer is emitted, the charge which was made to 
turn on a subswitching element and was stored in this capacitor is impressed to 
the auxiliary winding for control of a transformer. It is characterized by coming to 
prepare for a period until the main switching element turns on the charge of the 
parasitic capacitance of the main switching element with the induced voltage of 
the primary coil of a transformer the sub control section controlled to sample. 
[0028] Moreover, the switching power supply equipment of this invention 
according to claim 6 equips the rectification smoothing circuit side of the 
secondary output section of said transformer with the detecting element for 
detecting the load current, and it is characterized by said sub control section 
always considering the subswitching element of the sub control section as off 
control, when there is little this load current. 

[0029] Moreover, it is characterized by the detecting element for the switching 
power supply equipment of this invention according to claim 7 detecting said load 
current consisting of circuits which used the comparator. 
[0030] Moreover, the switching power supply equipment of this invention 
according to claim 8 equips the primary coil side of this transformer with the 
detecting element for detecting the primary current which flows through the 
primary coil and the main switching element of said transformer, and it is 
characterized by said sub control section always considering the subswitching 



element of the sub control section as off control, when there are few these 
primary currents. 

[0031] Furthermore, it is characterized by the detecting element for the switching 
power supply equipment of this invention according to claim 9 detecting the 
primary current which flows through the primary coil and the main switching 
element of said transformer consisting of circuits which used the comparator, 
[0032] 

[Embodiment of the Invention] [Gestalt of the 1st operation] drawing 1 - drawing 3 
are drawings about the switching power supply equipment concerning the gestalt 
of operation of the 1st of this invention, and are related with claim 1, claim 2, 
claim 6, and claim 7 of a claim. The block circuit diagram in which drawing 1 R> 1 
shows the rough configuration of the switching power supply equipment of this 
invention, the example of a circuit diagram of the switching power supply 
equipment of this invention with detailed drawing 2 , and drawing 3 are the 
explanatory views showing the wave of the switching power supply equipment of 
this invention of operation. 

[0033] The switching power supply equipment 1 of this invention of drawing 1 
consists of the following configurations. In drawing 1 , a transformer 13 consists 
of primary coil 13a and secondary coil 13b. In the so-called direct-current-voltage 
input side, series connection of the main switching element 12 (Q1) and DC 
power supply 11 is carried out to primary coil 13a, and the primary coil 13a side 
of a transformer 13 constitutes one loop formation. And the main control section 
20 and the trigger signal generating section 80 which control the main switching 
element 12 (Q1) are arranged. 

[0034] Moreover, in the so-called rectification output side, parallel connection of 
the subswitch section 30, the sub control section 40, and the smoothing capacitor 
15 is carried out, and the direct current voltage controlled from output terminals 
18a and 18b is outputted to secondary coil 13b by the secondary coil 13b side of 
a transformer 13. Moreover, between the subswitch section 30 and a smoothing 
capacitor 15, it has the composition that rectifier diode 14 is connected. The 



subswitch section 30 becomes the parallel connection of the subswitching 
element 31 (Q2) and diode 32 from the circuit where series connection of an 
inductor 33 and the capacitor 34 for charges was carried out. Next, actuation of 
each circuit is explained. 

[0035] DC power supply 1 1 are the raw DC power supply obtained by carrying 
out rectification smooth [ of the AC power supply ], and are the input power of 
switching power supply equipment 1 . DC power supply 1 1 are supplied to 
primary coil 13a of a transformer 13 through the main switching element 12 (Q1). 
The main switching element 12 consists of MOSFETs, and on-off control is 
carried out by the on-off signal of the main control section 20 impressed to the 
gate, and it carries out actuation which impresses the input voltage from DC 
power supply 11 to primary coil 13a, or intercepts it. Parasitism diode and 
parasitic capacitance exist in the main switching element 12 (Q1), and the 
parasitic capacitance which is parasitic between 12a and the drain source in the 
parasitism diode which is parasitic between the drain sources of the main 
switching element 12 is displayed on it as 12b. 

[0036] Rectification smooth [ of the induced voltage of secondary coil 13b ] is 
carried out by rectifier diode 14 and the smoothing capacitor 15, and it is 
outputted from output terminals 18a and 18b as output voltage. 
[0037] Said output voltage is fed back to a detecting element 16 to a comparison 
result by the main control section 20 through the insulating transfer section 17 as 
a comparison signal as compared with reference voltage. Based on the 
comparison signal from a detecting element 16, the main control section 20 is 
controlling the "on" period of the main switching element 12, and is stabilizing 
output voltage. 

[0038] The insulating transfer section 1 7 is in the condition which insulated the 
primary coil 13a [ of a transformer 13 ], and secondary coil 13b side, and 
transmits the comparison signal of the detecting element 16 by the side of 
secondary coil 13b of a transformer 13 to the main control section 20 currently 
arranged in the primary coil 13a side of a transformer 13. Namely, as for 



switching power supply equipment 1, the primary coil 13a and secondary coil 13b 
side (primary side) (secondary) is electrically separated by a transformer 13 and 
the insulating transfer section 17. 

[0039] The sub control section 40 performs control which samples the charge of 
parasitic capacitance 12b of the main switching element 12 at the time of OFF of 
the main switching element 12. That is, after the excitation energy with which the 
main switching element 12 was accumulated in the transformer 13 at the time of 
OFF of the main switching element 12 in the charge stored In the capacitor 34 for 
charges of the subswitch section 30 at the time of ON is emitted, the 
subswitching element 31 is made to turn on and it is impressed by secondary coil 
13b of a transformer 13, and it operates with the induced voltage of primary coil 
13a of a transformer 13 so that the charge of parasitic capacitance 12b of the 
main switching element 12 may be sampled. 

[0040] The subswitching element 31 detects the induced voltage of primary coil 
13a of the transformer 13 at the time of ON, and the trigger signal generating 
section 80 generates the trigger signal for making the main control section 20 
turn on the main switching element 12. 

[0041] In the condition (the electrical potential difference VDS between the drain 
sources is a zero state) that there is no charge collected on parasitic capacitance 
12b the above-mentioned result, since the main switching element 12 is turned 
on, generating of switching loss and generating of a switching noise are canceled. 
[0042] In the above-mentioned switching power supply equipment 1, when there 
is little load current, the charge and discharge of the capacitor 34 for charges 
affect it greatly to loss of a transformer 13. Moreover, if the "on" period of the 
main switching element 12 becomes shorter than the resonance period of the 
capacitor 34 for charges, and an inductor 33, since the amount of the charge with 
which the electrical potential difference impressed to the capacitor 34 for charges 
falls, and the capacitor 34 for charges is covered will be in the condition which is 
not enough to sample the charge of parasitic capacitance 12b of the main 
switching element 12, the case where the electrical potential difference VDS 



between the drain sources of the main switching element 12 does not become 
zero occurs. 

[0043] Then, the detecting element 60 currently arranged in the secondary coil 
13b side of a transformer 13 detects the load current, and when there is little load 
current (at the time of a light load), it generates a detecting signal for the sub 
control section 40 to make the subswitching element 31 always off. 
[0044] Actuation of the switching power supply equipment 1 constituted like 
drawing 1 is further explained to a detail using the wave form chart of drawing 3 
of operation. By the following explanation, the main switching element 12 is 
marked as "a switching element Q1", and the subswitching element 31 is marked 
as "a switching element Q2." In drawing 3 (a) The electrical potential difference 
VDS between the drain sources of a switching element Q1 (b) gate voltage VG1 
of a switching element Q1 , and (d) for the primary coil 13a side primary current II 
of a transformer 13, and (c) The primary coil 13a side primary electrical potential 
difference VH of a transformer 13, The secondary coil 13b side secondary 
current 12 of a transformer 1 3 and (g) take gate voltage VG2 of a switching 
element Q2 for each wave of electrical-potential-difference VC** of the capacitor 
34 for charges, (h) takes a time-axis common to an axis of abscissa, and (e) is 
expressed for the trigger signal electrical potential difference VTR of the trigger 
signal generating section 80, and (f). Moreover, gate voltage VG1 turns off a 
switching element Q1, when ON and gate voltage VG1 are "L" (a low or 
electrical-potential-difference value below a certain value) at the time of "H" (yes, 
electrical-potential-difference value of a certain height), and the switching 
element Q2 is constituted so that it may turn off, when gate voltage VG2 is "L" 
and ON and gate voltage VG2 are "H." 
[0045] It explains along with a time-axis. 
(1) Actuation by time of day tO (01 ON, 02 OFF) 
By control of the main control section 20, gate voltage VG1 of a switching 
element 01 is "H", a switching element 01 is turned on, and the electrical 
potential difference VDS between the drain sources is zero mostly. When the 



input voltage supplied from DC power supply 1 1 is impressed to primary coil 13a 
of a transformer 13 and the switching element Q1 turns on, it flows in the 
direction of the arrow head with which the primary current II is shown in primary 
coil 13a of a transformer 13 at drawing 1 , magnetic flux occurs to a transformer 
13, and energy is accumulated. Although induced voltage (the direction of-) 
occurs in secondary coil 13b of a transformer 13 at this time, since it is 
constituted so that an electrical potential difference may be impressed in the 
direction which carries out the reverse bias of the rectifier diode 14, the 
secondary current 12 by the side of secondary coil 13b of a transformer 13 does 
not flow. 

[0046] (2) Actuation between tperiod tO-1 (Q1 OFF, Q2 OFF) 
At time of day tO, the main control section 20 sets gate voltage VG1 of a 
switching element 01 to "L", a switching element 01 turns off, and, in the 
electrical potential difference VDS between the drain sources, "H" and said 
primary current II serve as zero. At the same time induced voltage (- and hard 
flow) occurs in said primary coil 13a, when a switching element 01 turns off 
Since an electrical potential difference is impressed in the direction which 
induced voltage (- and hard flow) occurs also in said secondary coil 13b, and 
carries out forward bias of the rectifier diode 14, Through said secondary coil 13b, 
energy accumulated in the transformer 13 is emitted as a secondary current 12 
(flowing in the direction of the arrow head shown in drawing 1 ), and smooth is 
carried out with a smoothing capacitor 15, and it is supplied to output terminals 
18a and 18b as output voltage VO. The energy accumulated in the transformer 
13 follows on being emitted, and if the secondary current 12 decreases for a time 
and becomes zero at time of day t1 , the induced voltage of said primary coil 1 3a 
and secondary coil 13b of it will be lost. 
[0047] (3) Actuation between tperiod t1-2 (01 OFF, 02 ON) 
If all the energy accumulated in the transformer 13 is emitted and the secondary 
current 12 becomes zero at time of day t1 , the sub control section 40 sets gate 
voltage VG2 of a switching element 02 to "L", and a switching element 02 turns 



it on. If a switching element Q2 turns on, since the charge with which the both- 
ends electrical potential difference of the capacitor 34 for charges was impressed 
to said secondary coil 13b, and was stored in the capacitor 34 for charges will be 
emitted, Since induced voltage (the direction of-) occurs also in primary coil 13a 
at the same time secondary current 12' flows in the above (2) and this direction 
from the capacitor 34 for charges and induced voltage (the direction of -) occurs 
in secondary coil 13b of a transformer 13, Primary current IV flows in the 
direction which draws out the charge collected on parasitic capacitance 12b of a 
switching element Q1 (it is made to discharge), the charge of parasitic 
capacitance 12b follows on being emitted, and the electrical potential difference 
VDS between the drain sources of a switching element Q1 falls, and becomes 
zero. 

[0048] (4) Actuation between tperiod t2-3 (Q1 ON, Q2 ON) 
The trigger signal generating section 80 detects the induced voltage (the 
direction of -) generated in primary coil 13a of the transformer 13 in the above (3), 
generates the trigger signal for making the main control section 20 turn on a 
switching element 01 , and turns on a switching element 01 . The charge with 
which the switching element 01 had collected on parasitic capacitance 12b at the 
time of ON since a switching element 01 was turned on after the charge of 
parasitic capacitance 12b is emitted and the electrical potential difference VDS 
between the drain sources of a switching element 01 becomes zero short- 
circuits, it is in a condition without a charge, and since a switching element 01 is 
turned on, generating of switching loss and generating of SUITCHINGUNOIZU 
are canceled. 

[0049] Induced voltage (the direction of -) occurs also in secondary coil 13b at 
the same time a switching element 01 turns on, a primary current flows to 
primary coil 13a of a transformer 13 and induced voltage (the direction of -) 
occurs in primary coil 13a of a transformer 13. The sub control section 40 detects 
the induced voltage (the direction of -) of secondary coil 13b, and turns off a 
switching element 02. Moreover, since the induced voltage (the direction of -) of 



secondary coil 13b is constituted so that an electrical potential difference may be 
• impressed in the direction which carries out the reverse bias of the rectifier diode 

14, and carries out forward bias of the diode 32, through diode 32 and an 
inductor 33, secondary current iZ flows and it charges the capacitor 34 for 
charges. The inductor 33 makes the electrical potential difference impressed to 
the capacitor 34 for charges the electrical potential difference high more than 
twice by resonance with the capacitor 34 for charges compared with the case 
where there is no inductor 33. 

[0050] (5) Actuation between tperiod t3-4 (Q1 ON, Q2 OFF) 
Secondary current i2' decreases and becomes zero at time of day t4 as an 
electrical potential difference is impressed in the direction in which the induced 
voltage (the direction of -) of secondary coil 13b of a transformer 13 carries out 
the reverse bias of the rectifier diode 14, and carries out forward bias of the diode 
32, secondary current i2' flows through diode 32 and an inductor 33 and the 
capacitor 34 for charges is charged. Actuation of (5) is henceforth repeated from 
the above (1). 

[0051] Drawing 2 is the detailed example of a circuit diagram of the switching 
power supply equipment concerning the gestalt of operation of the 1st of the 
switching power supply equipment of this invention, and explains the 
configuration and actuation of the sub control section 40, a detecting element 60, 
and the trigger signal generating section 80 below. 

[0052] The sub control section 40 consists of the following configurations. When 
a charge is stored in the capacitor 34 for charges of the subswitch section 30 at 
the time of main switching element 12 ON and the main switching element 12 
(01) turns off Since an electrical potential difference is impressed in the direction 
which induced voltage (- and hard flow) occurs in primary coil 13a of a 
transformer 13, and induced voltage (- and hard flow) occurs in coincidence also 
at secondary coil 13b, and carries out forward bias of the rectifier diode 14. The 
energy accumulated in the transformer 13 is emitted as a secondary current 12 
through secondary coil 13b. The sub control section 40 detects the secondary 



current 12 by resistance 50, transforms it into an electrical potential difference, 
and is impressed to the reversal input of a comparator 47. The reference voltage 
which divided output voltage by resistance 48 and resistance 49 is impressed to 
the noninverting input of a comparator 47. 

[0053] Since the detection electrical potential difference of the resistance 50 
currently impressed to the noninverting input of a comparator 47 is higher than 
the reference voltage currently impressed to the reversal input of a comparator 
47 when the secondary current 12 is flowing, the output of a comparator 47 is set 
to "L" and a transistor 41 turns [ a transistor 46 ] it on from OFF. Moreover, the 
gate voltage of the subswitching element 31 is set to "H" from OFF, and the 
transistor 42 turns off the subswitching element 31. Next, when the energy 
accumulated in the transformer 1 3 is emitted and the secondary current 12 
decreases, the secondary current 12 decreases, the detection electrical potential 
difference of the resistance 50 currently impressed to the noninverting input of a 
comparator 47 also falls, if it becomes lower than the reference voltage currently 
impressed to the reversal input of a comparator 47, the output of a comparator 
47 is set to "H", a transistor 46 turns it on, and a transistor 41 turns it off. A 
transistor 42 turns on, the gate voltage of the subswitching element 31 is set to 
"L", and the subswitching element 31 is turned on. If the subswitching element 31 
turns on, the charge stored in the capacitor 34 for charges will be impressed to 
secondary coil 13b of a transformer 13, and the charge of parasitic capacitance 
12b of the main switching element 12 will be sampled by the induced voltage (the 
direction of -) generated in primary coil 13a of a transformer 13. 
[0054] Moreover, the trigger signal generating section 80 consists of the following 
configurations. The subswitching element 31 detects the induced voltage of 
auxiliary winding 13c of the transformer 13 at the time of ON, and the trigger 
signal generating section 80 generates the trigger signal for making the main 
control section 20 turn on the main switching element 12. 
[0055] When induced voltage has not occurred in auxiliary winding 13c of a 
transformer 13, a current flows at the base of a transistor 86 through zener diode 



88, a transistor 86 turns on, and the transistor 83 turns off. Since zener diode 88 
turns off, a transistor 86 turns off and a transistor 83 turns on, when induced 
voltage occurs in auxiliary winding 13c of a transformer 13, while a capacitor 82 
is charged, a pulse-like trigger signal is generated. 

[0056] Induced voltage (the direction of -) occurs also In secondary coil 13b at 
the same time the main switching element 12 turns on, the primary current II 
flows to primary coil 13a of a transformer 13 and induced voltage (the direction of 
-) occurs in primary coil 13a of a transformer 13 by the trigger signal from the 
trigger signal generating section 80. With the induced voltage (the direction of -) 
of secondary coil 13b, current i2' flows in the path of the capacitor 34 -> inductor 
33 -> secondary switching element 31 for charges, and the capacitor 34 for 
charges is charged. In order to make it the electrical potential difference of the 
capacitor 34 for charges not vibrate at this time, the circuit which becomes the 
sub control section 40 from a transistor 51, a capacitor 53, resistance 52, and 
resistance 54 is added. That is, the induced voltage (the direction of -) of 
secondary coil 13b charges a capacitor 53 through resistance 54, the OFF -> 
transistor 41 turns [ a transistor 51 / the ON -> transistor 46 ] on, the gate voltage 
of the OFF -> secondary switching element 31 is set to "H" by the transistor 42, 
and the subswitching element 31 is turned off. And it is constituted so that the 
subswitching element 31 may be turned off within the one half (1/2xroot (LC)) of 
the resonance period of the capacity C of the capacitor 34 for charges, and the 
inductance L of an inductor 33. 

[0057] Moreover, a detecting element 60 consists of the following configurations. 
A detecting element 60 generates the detecting signal for detecting the load 
current, and making always off the subswitching element 31 of the sub control 
section 40, when there is little load current 10 (light load). A detecting element 60 
detects the load current 10 by resistance 63, changes it into an electrical potential 
difference, and is impressed to the noninverting input of a comparator 64. The 
reference voltage which divided output voltage by resistance 61 and resistance 
62 is impressed to the reversal input of a comparator 64. Since the detection 



electrical potential difference of resistance 63 is higher than reference voltage 
when there is much load current 10 (heavy loading), the output of a comparator 
64 is set to "H" and the sub control section 40 performs the usual actuation 
shown above. Since the detection electrical potential difference of resistance 63 
becomes low rather than reference voltage when there is little load current 10 
(light load), the output of a comparator 64 is set to "L", it always turns on OFF -> 
transistor 41 , the gate voltage of the transistor 42 OFF -> secondary switching 
element 31 is set to "H", and the transistor 46 of the sub control section 40 
always turns off the subswitching element 31. 

[0058] Moreover, in the subswitch section 30, the inductor 33 is inserted in the 
capacitor 34 for charges at the serial. Namely, the electrical potential difference 
impressed to the capacitor 34 for charges as it is only the capacitor 34 for 
charges Become electrical-potential-difference = (turn ratio of an input voltage x 
transformer), and ****, and the subswitching element 31 turns on. the induced 
voltage (the direction of -) which the charge stored in the capacitor 34 for charges 
was impressed to secondary coil 13b of a transformer 13, and generated in 
primary coil 13a of a transformer 13 - the charge of parasitic capacitance 12b of 
the main switching element 12 ~ perfect - extracting - **** - things are not 
made. Therefore, an inductor 33 is inserted in the capacitor 34 for charges at a 
serial, and the electrical potential difference impressed to the capacitor 34 for 
charges using resonance of the capacitor 34 for charges and an inductor 33 is 
raised electrical-potential-difference =(turn ratio of input voltage x transformer) x2 
twice. 

[0059] [Gestalt of the 2nd operation] drawing 4 - drawing 6 are drawings about 
the switching power supply equipment concerning the gestalt of operation of the 
2nd of this invention, and are related with claim 1, claim 3, claim 8, and claim 9 of 
a claim. The block circuit diagram in which drawing 4 shows the rough 
configuration of the switching power supply equipment of this invention, the 
example of a circuit diagram of the switching power supply equipment of this 
invention with detailed drawing 5 , and drawing 6 are the explanatory views 



showing the wave of the switching power supply equipment of this invention of 
operation. 

[0060] The switching power supply equipment 2 of this invention of drawing 4 
consists of the following configurations. In drawing 4 , a transformer 13 consists 
of primary coil 13a, secondary coil 13b, and auxiliary winding 13c. In the so- 
called direct-current-voltage input side, series connection of the main switching 
element 12 (Q1) and DC power supply 11 is carried out to primary coil 13a, and 
the primary coil 13a side of a transformer 13 constitutes one loop formation. And 
the main control section 20 and the delay section 22 which control the main 
switching element 12 (Q1) are arranged. 

[0061] Moreover, in the so-called rectification output side, parallel connection of 
rectifier diode 14 and the smoothing capacitor 15 is carried out, and the direct 
current voltage controlled from output terminals 18a and 18b is outputted by the 
secondary coil 13b side of a transformer 13. Moreover, the detecting element 16 
which detects fluctuation of direct-current output voltage is arranged. 
[0062] Moreover, the subswitch section 30, the sub control section 40, rectifier 
diode 23, and a capacitor 24 are arranged in auxiliary winding 13c of a 
transformer 13, and one circuit is constituted in it. And it has composition which 
feeds back the signal from the main control section 20 to the sub control section 
40 through a detecting element 60. The subswitch section 30 becomes the 
parallel connection of the subswitching element 31 (Q2) and diode 32 from the 
circuit where series connection of an inductor 33 and the capacitor 34 for 
charges was carried out. Next, actuation of each circuit is explained. 
[0063] DC power supply 1 1 are the raw DC power supply obtained by carrying 
out rectification smooth [ of the AC power supply ], and are the input power of 
switching power supply equipment 2. DC power supply 1 1 are supplied to 
primary coil 13a of a transformer 13 through the main switching element 12 (Q1). 
The main switching element 12 consists of MOSFETs, and on-off control is 
carried out by the on-off signal of the main control section 20 impressed to the 
gate through the delay section 22, and it carries out actuation which impresses 



the input voltage from DC power supply 1 1 to primary coil 13a, or intercepts it. 
Parasitism diode and parasitic capacitance exist in the main switching element 
12 (Q1), and the parasitic capacitance which is parasitic between 12a and the 
drain source in the parasitism diode which is parasitic between the drain sources 
of the main switching element 12 is displayed on it as 12b. Rectification smooth 
[ of the induced voltage of secondary coil 13b ] is carried out by rectifier diode 14 
and the smoothing capacitor 15, and it is outputted from output terminals 18a and 
18b as output voltage. 

[0064] Said output voltage is fed back to a detecting element 16 to a comparison 
result by the main control section 20 through the insulating transfer section 17 as 
a comparison signal as compared with reference voltage. Based on the 
comparison signal from a detecting element 16, the main control section 20 is 
controlling the "on" period of the main switching element 12, and is stabilizing 
output voltage. 

[0065] The insulating transfer section 17 is in the condition which insulated the 
primary coil 13a [ of a transformer 13 ], and secondary coil 13b side, and 
transmits the comparison signal of the detecting element 16 by the side of 
secondary coil 13b of a transformer 13 to the main control section 20 currently 
arranged in the primary coil 13a side of a transformer 13. Namely, as for 
switching power supply equipment 2, the primary coil 13a and secondary coil 13b 
side (primary side) (secondary) is electrically separated by a transformer 13 and 
the insulating transfer section 1 7. 

[0066] The sub control section 40 performs control which samples the charge of 
parasitic capacitance 12b of the main switching element 12 at the time of OFF of 
the main switching element 12. The main switching element 12 namely, the 
charge stored in the capacitor 34 for charges of the subswitch section 30 at the 
time of ON After the excitation energy accumulated in the transformer 13 was 
emitted at the time of OFF of the main switching element 12, The subswitching 
element 31 is made to turn on and the charge stored in the capacitor 34 for 
charges is impressed to auxiliary winding 13c of a transformer 13, and with the 



induced voltage of primary coil 13a of a transformer 13, it operates so that the 
charge of parasitic capacitance 12b of the main switching element 12 may be 
sampled. 

[0067] Moreover, the charge of parasitic capacitance 12b of the main switching 
element 12 which described the ON signal of the main control section 20 above 
is sampled, the delay section 22 is delayed until the electrical potential difference 
VDS between the drain sources of the main switching element 12 becomes zero, 
and it is transmitted to the gate of the main switching element 12. 
[0068] In the condition (the electrical potential difference VDS between the drain 
sources is a zero state) that there is no charge collected on parasitic capacitance 
12b the above-mentioned result, since the main switching element 12 is turned 
on, generating of switching loss and generating of a switching noise are canceled. 
[0069] In the above-mentioned switching power supply equipment 2, when there 
is little load current, the charge and discharge of the capacitor 34 for charges 
affect it greatly to loss of a transformer 13. Moreover, if the "on" period of the 
main switching element 12 becomes shorter than the resonance period of the 
capacitor 34 for charges, and an inductor 33, since the amount of the charge with 
which the electrical potential difference impressed to the capacitor 34 for charges 
falls, and the capacitor 34 for charges is covered will be in the condition which is 
not enough to sample the charge of parasitic capacitance 12b of the main 
switching element 12. the case where the electrical potential difference VDS 
between the drain sources of the main switching element 12 does not become 
zero occurs. 

[0070] Then, a detecting element 60 detects the primary coil 13a side primary 
current II of the transformer 13 which flows through the main switching element 
12, and that there are few primary currents II, when there is little load current 
(light load), it generates a detecting signal for the sub control section 40 to make 
the subswitching element 31 always off. 

[0071] Actuation of the switching power supply equipment 2 constituted like 
drawing 4 is further explained to a detail using the wave form chart of drawing 6 



of operation. By the following explanation, the main switching element 12 is 
marked as "a switching element Q1", and the subswitching element 31 is marked 
as "a switching element Q2." In drawing 4 (a) The electrical potential difference 
VDS between the drain sources of a switching element Q1 (b) gate voltage VG1 
of a switching element Q1 , and (d) for the primary coll 13a side primary current 11 
of a transformer 13, and (c) On-off-signal VON of the main control section 20, 
The secondary coil 13b side secondary current 12 of a transformer 13 and (g) 
take the auxiliary winding 13c side current 13 of a transformer 13 for each wave 
of electrical-potential-difference VC** of the capacitor 34 for charges, (h) takes a 
time-axis common to an axis of abscissa, and (e) is expressed for gate voltage 
VG2 of a switching element Q2, and (f). Moreover, gate voltage VG1 turns off a 
switching element Q1 , when ON and gate voltage VG1 are "L" (a low or 
electrical-potential-difference value below a certain value) at the time of "H" (yes, 
electrical-potential-difference value of a certain height), and the switching 
element Q2 is constituted so that it may turn off, when gate voltage VG2 is "L" 
and ON and gate voltage VG2 are "H." 
[0072] It explains along with a time-axis. 
(1) Actuation by time of day tO (Q1 ON, Q2 ON) 

By the main control section 20, "H" and gate voltage VG2 of a switching element 
Q2 are "L", gate voltage VG1 of a switching element Q1 turns on both the 
switching element Q1 and the switching element Q2 for them, and the electrical 
potential difference VDS between the drain sources of a switching element 01 is 
zero mostly. When the input voltage supplied from DC power supply 1 1 is 
impressed to primary coil 13a of a transformer 13 and the switching element Q1 
turns on, the primary current II flows to primary coil 13a of a transformer 13, 
magnetic flux occurs to a transformer 13 and energy is accumulated in it. 
Although induced voltage (the direction of -) occurs in secondary coil 13b of a 
transformer 13 at this time, since it is constituted so that an electrical potential 
difference may be impressed in the direction which carries out the reverse bias of 
the rectifier diode 14, the secondary coil 13b side secondary current 12 of a 



transformer 13 does not flow. Moreover, although induced voltage (the direction 
of -) occurs in auxiliary winding 13c of a transformer 13 at this time, since it is 
constituted so that an electrical potential difference may be impressed in the 
direction which carries out the reverse bias of the rectifier diode 23, the auxiliary 
winding 13c side current 13 of a transformer 13 does not flow. Moreover, with the 
induced voltage (the direction of -) of auxiliary winding 13c, current i3' flows in the 
path of the capacitor 34 -> inductor 33 -> switching element Q2 for charges, and 
after the capacitor 34 for charges completes charge, current i3' does not flow. 
[0073] (2) Actuation between tperiod tO-1 (Q1 OFF, Q2 OFF) 
Both the switching element Q1 and the switching element 02 turn off gate 
voltage VG1 of a switching element 01 by setting "L" and gate voltage VG2 of a 
switching element 02 to "H" at time of day tO, as for the main control section 20, 
and, in the electrical potential difference VDS between the drain sources of a 
switching element 01 , "H" and said primary current II serve as zero. At the same 
time induced voltage (- and hard flow) occurs in said primary coil 13a, when a 
switching element 01 turns off Since an electrical potential difference is 
impressed in the direction which induced voltage (- and hard flow) occurs also in 
said secondary coil 13b, and carries out fonA^ard bias of the rectifier diode 14, 
The energy accumulated in the transformer 13 is emitted as a secondary current 
12 through said secondary coil 13b, and smooth is carried out with a smoothing 
capacitor 15, and it is supplied to output terminals 18a and 18b as output voltage 
VO. Moreover, since an electrical potential difference is impressed in the 
direction which induced voltage (- and hard flow) occurs also in auxiliary winding 
13c, and carries out forward bias of the rectifier diode 23 at the same time 
induced voltage (- and hard flow) occurs in said primary coil 13a, The energy 
accumulated in the transformer 13 is emitted as a current 13 through said 
auxiliary winding 13c, and smooth is carried out with a smoothing capacitor 24, 
and it is supplied as a power source of the main control section 20 and the sub 
control section 40. Moreover, at this time, since the reverse bias of OFF and the 
diode 32 is carried out for the switching element 02, a current 13 does not flow 



through the subswitch section 30. the energy accumulated in the transformer 13 
emits - having - ** - if the secondary current 12 and current 13 which are not 
decrease and become zero at time of day t1 , the induced voltage of said primary 
coil 13a, secondary coil 13b, and auxiliary winding 13c of them will be lost. 
[0074] (3) Actuation between tperiod t1-2 (Q1 OFF, Q2 ON) 
All the energy accumulated in the transformer 13 is emitted, and if the secondary 
current 12 and a current 13 decrease and become zero at time of day t1 , the 
induced voltage of said primary coil 13a, secondary coil 13b, and auxiliary 
winding 13c of them will be lost. At time of day t1 , the main control section 20 
outputs an ON signal, and sets gate voltage VG2 of a switching element 02 to 
"L", and a switching element 02 turns it on. If a switching element 02 turns on, 
since the charge with which the both-ends electrical potential difference of the 
capacitor 34 for charges was impressed to said auxiliary winding 13c, and was 
stored in the capacitor 34 for charges will be emitted, Since induced voltage (the 
direction of -) occurs also in primary coil 13a at the same time current 13' flows in 
the above (2) and this direction from the capacitor 34 for charges and induced 
voltage (the direction of -) occurs in secondary coil 13b of a transformer 13, 
Primary current W flows in the direction which draws out the charge which 
accumulated in parasitic capacitance 12b of a switching element 01 (it is made 
to discharge), the charge of parasitic capacitance 12b follows on being emitted, 
and the electrical potential difference VDS between the drain sources of a 
switching element 01 falls, and becomes zero. 
[0075] (4) Actuation between tperiod t2-3 (01 ON, 02 ON) 
The ON signal outputted from the main control section 20 at said time of day t1 is 
delayed between tperiod t1-2 by the delay section 22, and sets gate voltage VG1 
of a switching element 01 to "H" at time of day t2, and a switching element 01 is 
turned on. Therefore, since a switching element 01 is turned on when the 
electrical potential difference VDS between the drain sources is zero, the 
switching loss and the switching noise by the charge with which the switching 
element 01 accumulated in parasitic capacitance 12b at the time of ON short- 



circuiting are canceled. 

[0076] Induced voltage (the direction of -) occurs also in secondary coil 13b at 
the same time a switching element Q1 turns on, a primary current flows to 
primary coil 13a of a transformer 13 and induced voltage (the direction of -) 
occurs in primary coil 13a of a transformer 13. Although induced voltage (the 
direction of -) occurs in secondary coil 13b of a transformer 13 at this time, since 
it is constituted so that an electrical potential difference may be impressed in the 
direction which carries out the reverse bias of the rectifier diode 14, the 
secondary coil 13b side secondary current 12 of a transformer 13 does not flow. 
Moreover, although induced voltage (the direction of -) occurs in auxiliary winding 
13c of a transformer 13 at this time, since it is constituted so that an electrical 
potential difference may be impressed in the direction which carries out the 
reverse bias of the rectifier diode 23, the auxiliary winding 1 3c side current 13 of a 
transformer 13 does not flow. Moreover, after current i3"s flowing in the path of 
the capacitor 34 -> inductor 33 -> switching element Q2 for charges, charging the 
capacitor 34 for charges and completing charge at time of day t3 with the 
induced voltage (the direction of -) of auxiliary winding 13c, current 13* does not 
flow. The inductor 33 is raising the electrical potential difference impressed to the 
capacitor 34 for charges by resonance with the capacitor 34 for charges twice 
compared with the case where there is no inductor 33. Actuation of (4) is 
henceforth repeated from the above (1), 

[0077] It explains using the detailed example of a circuit diagram which shows 
actuation of the sub control section 40 of the switching power supply equipment 2 
constituted like drawing 4 , and a detecting element 60 to drawing 5 . 
[0078] The sub control section 40 consists of the following configurations. If an 
ON signal is outputted from the main control section 20, the base of a transistor 
46 is set to "H" through resistance 25, the ON -> transistor 41 serves as [ the 
gate voltage of the ON -> secondary switching element 31 ] OFF, a transistor 42 
is served as to "L", and a transistor 46 turns on the subswitching element 31 . If 
the subswitching element 31 turns on, since the charge with which the both-ends 



electrical potential difference of the capacitor 34 for charges was impressed to 
said auxiliary winding 13c, and was stored in the capacitor 34 for charges will be 
emitted, Since induced voltage (the direction of -) occurs also in primary coil 13a 
at the same time current 13' flows from the capacitor 34 for charges and induced 
voltage (the direction of -) occurs in secondary coil 13b of a transfonner 13, 
Primary current II' flows in the direction which draws out the charge which 
accumulated in parasitic capacitance 12b of the main switching element 12 (it is 
made to discharge), the charge of parasitic capacitance 12b follows on being 
emitted, and the electrical potential difference VDS between the drain sources of 
the main switching element 12 falls, and becomes zero. 
[0079] Moreover, the ON signal outputted from the main control section 20 
delays only a period until the charge of the above-mentioned parasitic 
capacitance 12b is emitted by the delay section 22 which consists of resistance, 
the electrical potential difference VDS between the drain sources of the main 
switching element 12 falls and it becomes zero, and makes the main switching 
element 12 turn on. Therefore, since the main switching element 12 is turned on 
when the electrical potential difference VDS between the drain sources is zero, 
the switching loss and the switching noise by the charge with which the main 
switching element 12 accumulated in parasitic capacitance 12b at the time of ON 
short-circuiting are canceled. 

[0080] Current i3' flows [ the main switching element 12 ] with the induced 
voltage (the direction of -) of auxiliary winding 13c in the path of the capacitor 34 
-> inductor 33 -> switching element 02 for charges at the time of ON, and the 
capacitor 34 for charges is charged. In order to make it the electrical potential 
difference of the capacitor 34 for charges not vibrate at this time, the circuit which 
becomes the sub control section 40 from a transistor 51, a capacitor 53, 
resistance 52, and resistance 54 is added. That is, the induced voltage (the 
direction of -) of auxiliary winding 13c charges a capacitor 53 through resistance 
54, the OFF -> transistor 41 serves as [ the gate voltage of the OFF -> secondary 
switching element 31 ] ON, a transistor 42 is served as to "H" by the ON -> 



transistor 46, and a transistor 51 turns off the subswitching element 31. And it is 
constituted so that the subswitching element 31 may be turned off within the one 
half (1/2xroot (LC)) of the resonance period of the capacity C of the capacitor 34 
for charges, and the inductance L of an inductor 33. 

[0081] Moreover, a detecting element 60 consists of the following configurations. 
A detecting element 60 detects the primary coil 13a side primary current II of the 
transformer 13 which flows through the main switching element 12, and that 
there are few primary currents II, when there is little load current (light load), it 
generates a detecting signal for the sub control section 40 to make the 
subswitching element 31 always off. 

[0082] A detecting element 60 detects the above-mentioned primary current II by 
resistance 66, transforms it into an electrical potential difference, and is 
impressed to the noninverting input of a comparator 68, Reference voltage 69 is 
impressed to the reversal Input of a comparator 68. When there is much load 
current 10 (heavy loading), the primary current II increases, since the detection 
electrical potential difference of resistance 66 is higher than reference voltage, 
the output of a comparator 68 is set to "H" and the sub control section 40 
performs the usual actuation shown above. Since the primary current 11 
decreases and the detection electrical potential difference of resistance 66 
becomes low rather than reference voltage when there is little load current 10 
(light load), the output of a comparator 68 is set to "L", the gate voltage of OFF -> 
transistor 41 ON and the transistor 42 OFF -> secondary switching element 31 is 
always set to "H", and the transistor 46 of the sub control section 40 always turns 
off the subswitching element 31 . 

[0083] Moreover, in the subswitch section 30, the inductor 33 is inserted in the 
capacitor 34 for charges at the serial, namely, the induced voltage (the direction 
of -) which the electrical potential difference impressed to the capacitor 34 for 
charges as it is only the capacitor 34 for charges became only the turn ratio of an 
input voltage x transformer, the subswitching element 31 turned on. and the 
charge stored in the capacitor 34 for charges was impressed to auxiliary winding 



13c of a transformer 13, and was generated in primary coil 13a of a transformer 
13 - the charge of parasitic capacitance 12b of the main switching element 12 - 
perfect - extracting - **** - things are not made. Therefore, an inductor 33 is 
inserted in the capacitor 34 for charges at a serial, and the electrical potential 
difference impressed to the capacitor 34 for charges using resonance of the 
capacitor 34 for charges and an inductor 33 is raised the twice of the turn ratio of 
max and an input voltage x transformer. 

[0084] [Gestalt of the 3rd operation] drawing 7 and drawing 8 are drawings about 
the switching power supply equipment concerning the gestalt of operation of the 
3rd of this invention, and are related with claim 1, claim 4, claim 6, and claim 7 of 
a claim. The block circuit diagram in which drawing 7 shows the rough 
configuration of the switching power supply equipment of this invention, and 
drawing 8 are the explanatory views showing the wave of the switching power 
supply equipment of this invention of operation. 

[0085] The switching power supply equipment 3 of this invention of drawing 7 
consists of the following configurations. In drawing 7 , a transformer 13 consists 
of primary coil 13a, secondary coil 13b, and 13d of auxiliary winding. In the so- 
called direct-current-voltage input side, series connection of the main switching 
element 12 (Q1) and DC power supply 11 is carried out to primary coil 13a, and 
the primary coil 13a side of a transformer 13 constitutes one loop formation. And 
the main control section 20 and the trigger signal generating section 80 which 
control the main switching element 12 (Q1) are arranged. 
[0086] Moreover, in the so-called rectification output side, parallel connection of 
the subswitch section 30, the sub control section 40, and the smoothing capacitor 
15 is carried out, and the direct current voltage controlled from output terminals 
18a and 18b is outputted to secondary coil 13b by the secondary coil 13b side of 
a transformer 13. Moreover, between the subswitch section 30 and a smoothing 
capacitor 15, it has the composition that rectifier diode 14 is connected. The 
detecting element 16 which detects fluctuation of direct-current output voltage is 
arranged. 



[0087] The subswitch section 30 becomes the parallel connection of the 
subswitching element 31 (Q2) and diode 32 from the circuit where series 
connection of the capacitor 34 for charges was carried out. Moreover, diode 26 is 
connected with the inductor of 13d of auxiliary winding, and the capacitor 34 for 
charges forms one loop formation, and is charged through diode 26 with the 
induced voltage (- and hard flow) generated in 13d of auxiliary winding at the 
time of main switching element 12 OFF. 

[0088] Said output voltage is fed back to a detecting element 16 to a comparison 
result by the main control section 20 through the insulating transfer section 17 as 
a comparison signal as compared with reference voltage. Based on the 
comparison signal from a detecting element 16, the main control section 20 is 
controlling the "on" period of the main switching element 12, and is stabilizing 
output voltage. 

[0089] The insulating transfer section 17 is in the condition which insulated the 
primary coil 13a [ of a transformer 13 ], and secondary coil 13b side, and 
transmits the comparison signal of the detecting element 16 by the side of 
secondary coil 13b of a transformer 13 to the main control section 20 currently 
arranged in the primary coil 13a side of a transformer 13. Namely, as for 
switching power supply equipment 1, the primary coil 13a and secondary coil 13b 
side (primary side) (secondary) is electrically separated by a transformer 13 and 
the insulating transfer section 1 7. 

[0090] The sub control section 40 performs control which samples the charge of 
parasitic capacitance 12b of the main switching element 12 at the time of OFF of 
the main switching element 12. The main switching element 12 namely, the 
charge stored in the capacitor 34 for charges of the subswitch section 30 at the 
time of ON After the excitation energy accumulated in the transformer 13 was 
emitted at the time of OFF of the main switching element 12, The subswitching 
element 31 is made to turn on and the charge stored in the capacitor 34 for 
charges is impressed to secondary coil 13b of a transformer 13, and with the 
induced voltage of primary coil 13a of a transformer 13, it operates so that the 



charge of parasitic capacitance 12b of the main switching element 12 may be 
sampled. 

[0091] The subswitching element 31 detects the induced voltage of primary coil 
13a of the transformer 13 at the time of ON, and the trigger signal generating 
section 80 generates the trigger signal for making the main control section 20 
turn on the main switching element 12. 

[0092] In the condition (the electrical potential difference VDS between the drain 
sources is a zero state) that there is no charge collected on parasitic capacitance 
12b the above-mentioned result, since the main switching element 12 is turned 
on, generating of switching loss and generating of a switching noise are canceled. 
[0093] In the above-mentioned switching power supply equipment 3, when there 
is little load current, the charge and discharge of the capacitor 34 for charges 
affect it greatly to loss of a transformer 13. Then, the detecting element 60 
currently arranged in the secondary coil 13b side of a transformer 13 detects the 
load current, and when there is little load current (at the time of a light load), it 
generates a detecting signal for the sub control section 40 to make the 
subswitching element 31 always off. 

[0094] Actuation of the switching power supply equipment 3 constituted like 
drawing 7 is further explained to a detail using the wave form chart of drawing 8 
of operation. By the following explanation, the main switching element 12 is 
marked as "a switching element Q1", and the subswitching element 31 is marked 
as "a switching element Q2." In (a), the electrical potential difference VDS 
between the drain sources of a switching element Q1 and (b) gate voltage VG1 
of a switching element Q1, and (d) for the primary coil 13a side primary current 11 
of a transformer 13, and (c) The primary coil 13a side primary electrical potential 
difference VH of a transformer 13, In (e), the trigger signal electrical potential 
difference VTR of the trigger signal generating section 80 and (f) gate voltage 
VG2 of a switching element Q2, and (h) for the secondary coil 13b side 
secondary current 12 of a transformer 13, and (g) The electrical potential 
difference VC of the capacitor 34 for charges 0) is taken and expressed [ time- 



axis / common to an axis of abscissa ] in each wave of 13cl side current l4of 

auxiliary winding of transformer 13 **. Moreover, a switching element Q1 is 

turned off, when gate voltage VG1 is "H" and ON and gate voltage VG1 are "L", 

and the switching element Q2 is constituted so that it may turn off, when gate 

voltage VG2 is "L" and ON and gate voltage VG2 are "H." 

[0095] It explains along with a time-axis. 

(1) Actuation by time of day tO (Q1 ON, 02 OFF) 

By the main control section 20, gate voltage VG1 of a switching element 01 is 
"H", a switching element 01 is turned on, and the electrical potential difference 
VDS between the drain sources is zero mostly. When the input voltage supplied 
from DC power supply 1 1 is impressed to primary coil 13a of a transformer 13 
and the switching element 01 turns on, the primary current II flows to primary 
coil 13a of a transformer 13, magnetic flux occurs to a transformer 13 and energy 
is accumulated in it. Although induced voltage (the direction of -) occurs in 
secondary coil 13b of a transformer 13 at this time, since it is constituted so that 
an electrical potential difference may be impressed in the direction which carries 
out the reverse bias of rectifier diode 14 and the diode 35, the secondary coil 13b 
side secondary current 12 of a transformer 13 does not flow. Moreover, although 
induced voltage (the direction of -) occurs in 13d of auxiliary winding of a 
transformer 13, since it is constituted so that an electrical potential difference 
may be impressed in the direction which carries out the reverse bias of rectifier 
diode 14 and the diode 35, 13d side current 14 of auxiliary winding of a 
transformer 1 3 does not flow. 

[0096] (2) Actuation between tperiod tO-1 (01 OFF. 02 OFF) 
The main control section 20 sets gate voltage VG1 of a switching element 01 to 
"L" at time of day tO, a switching element 01 turns off, and, in the electrical 
potential difference VDS between the drain sources, "H" and said primary current 
II serve as zero. Induced voltage (- and hard flow) occurs in secondary coil 13b, 
and induced voltage (- and hard flow) occurs in 13d of auxiliary winding at the 
same time induced voltage (- and hard flow) occurs in primary coil 13a of a 



transformer 13, when a switching element Q1 turns off. Since an electrical 
potential difference is impressed in the direction which carries out fonA^ard bias of 
the rectifier diode 14, the energy accumulated in the transformer 13 is emitted as 
a secondary current 12 through secondary coil 13b, and smooth [ of the induced 
voltage (- and hard flow) of secondary coil 13b ] is carried out by the smoothing 
capacitor 15, and it is supplied to output terminals 18a and 18b as output voltage 
VO. Moreover, since an electrical potential difference is impressed in the 
direction which carries out fonA^ard bias of the diode 26, the energy accumulated 
in the transformer 13 is emitted as a current 14 through 13d of auxiliary winding, 
and the induced voltage (- and hard flow) of 13d of auxiliary winding charges the 
capacitor 34 for charges, the energy accumulated in the transformer 13 emits 
having - ** - if the secondary current 12 which is not decreases and becomes 
zero at time of day t1, said primary coil 13a, secondary coil 13b, and the induced 
voltage of 13d of auxiliary winding of it will be lost. 
[0097] (3) Actuation between tperiod t1-2 (Q1 OFF, Q2 ON) 
If all the energy accumulated in the transformer 13 is emitted and the secondary 
current 12 becomes zero at time of day t1 , the sub control section 40 sets gate 
voltage VG2 of a switching element 02 to "L", and a switching element 02 turns 
it on. If a switching element 02 turns on, since the charge with which the both- 
ends electrical potential difference of the capacitor 34 for charges was impressed 
to said secondary coil 13b, and was stored in the capacitor 34 for charges will be 
emitted, Since induced voltage (the direction of-) occurs also in primary coil 13a 
at the same time secondary current IZ flows in the above (2) and this direction 
from the capacitor 34 for charges and induced voltage (the direction of -) occurs 
in secondary coil 13b of a transformer 13, Primary current \ V flows in the 
direction which draws out the charge which accumulated in parasitic capacitance 
12b of a switching element 01 (it is made to discharge), the charge of parasitic 
capacitance 12b follows on being emitted, and the electrical potential difference 
VDS between the drain sources of a switching element 01 falls, and becomes 
zero. 



[0098] (4) Actuation between tperiod t2-3 (Q1 ON, Q2 ON) 
The trigger signal generating section 80 detects the induced voltage (the 
direction of -) generated in primary coil 13a of the transformer 13 in the above (3), 
generates the trigger signal for making the main control section 20 turn on a 
switching element Q1 , and turns on a switching element 01 . Since a switching 
element 01 turns on after the charge of parasitic capacitance 12b is emitted and 
the electrical potential difference VDS between the drain sources of a switching 
element 01 becomes zero, the switching loss and the switching noise by the 
charge with which the switching element 01 accumulated in parasitic 
capacitance 12b at the time of ON short-circuiting are canceled. 
[0099] Induced voltage (the direction of-) occurs also in secondary coil 13b at 
the same time a switching element 01 turns on, a primary current flows to 
primary coil 13a of a transformer 13 and induced voltage (the direction of -) 
occurs in primary coil 13a of a transformer 13. The sub control section 40 detects 
the induced voltage (the direction of -) of secondary coil 13b, and turns off a 
switching element 02. Actuation of (4) is henceforth repeated from the above (1). 
[0100] Since actuation of the sub control section 40 of the switching power 
supply equipment 3 constituted like drawing 7 , a detecting element 60, and the 
trigger signal generating section 80 is the same as what was explained using the 
circuit diagram showing the example of drawing 2 , explanation here is omitted. 
[0101] [Gestalt of the 4th operation] drawing 9 and drawing 10 are drawings 
about the switching power supply equipment concerning the gestalt of operation 
of the 4th of this invention, and are related with claim 1 , claim 5, claim 8, and 
claim 9 of a claim. The block circuit diagram in which drawing 9 shows the rough 
configuration of the switching power supply equipment of this invention, and 
drawing 10 are the explanatory views showing the wave of the switching power 
supply equipment of this invention of operation. 

[0102] The switching power supply equipment 4 of this invention of drawing 9 
consists of the following configurations. In drawing 9 , a transformer 13 consists 
of primary coil 13a, secondary coil 13b, auxiliary winding 13c, and 13d of 



auxiliary winding. In the so-called direct-current-voltage input side, series 
connection of the main switching element 12 (Q1) and DC power supply 11 is 
carried out to primary coil 13a, and the primary coil 13a side of a transformer 13 
constitutes one loop formation. And the main control section 20 and the delay 
section 22 which control the main switching element 12 (Q1) are arranged. 
[0103] Moreover, in the so-called rectification output side, parallel connection of 
rectifier diode 14 and the smoothing capacitor 15 is carried out, and the direct 
current voltage controlled from output terminals 18a and 18b is outputted by the 
secondary coil 13b side of a transformer 13. Moreover, the detecting element 16 
which detects fluctuation of direct-current output voltage is arranged. 
[0104] Moreover, the subswitch section 30, the sub control section 40, rectifier 
diode 23, and a capacitor 24 are arranged in auxiliary winding 13c of a 
transformer 13, and one circuit is constituted in it. And it has composition which 
feeds back the signal from the main control section 20 to the sub control section 
40 through a detecting element 60. The subswitch section 30 becomes the 
parallel connection of the subswitching element 31 (Q2) and diode 32 from the 
circuit where series connection of the capacitor 34 for charges was carried out. 
Moreover, diode 26 is connected with the inductor of 13d of auxiliary winding, 
and the capacitor 34 for charges forms one loop formation, and is charged 
through diode 26 with the induced voltage (- and hard flow) generated in 13d of 
auxiliary winding at the time of OFF of the main switching element 12. Next, 
actuation of each circuit is explained. 

[0105] DC power supply 1 1 are the raw DC power supply obtained by carrying 
out rectification smooth [ of the AC power supply ], and are the input power of 
switching power supply equipment 2. DC power supply 1 1 are supplied to 
primary coil 13a of a transformer 13 through the main switching element 12 (Q1). 
The main switching element 12 consists of MOSFETs, and on-off control is 
carried out by the on-off signal of the main control section 20 impressed to the 
gate through the delay section 22, and it carries out actuation which impresses 
the input voltage from DC power supply 1 1 to primary coil 13a, or intercepts it. 



Parasitism diode and parasitic capacitance exist in the main switching element 
12 (Q1), and the parasitic capacitance which is parasitic between 12a and the 
drain source in the parasitism diode which is parasitic between the drain sources 
of the main switching element 12 is displayed on it as 12b. Rectification smooth 
[ of the induced voltage of secondary coil 13b ] is carried out by rectifier diode 14 
and the smoothing capacitor 15, and it is outputted from output terminals 18a and 
18b as output voltage. 

[0106] Said output voltage is fed back to a detecting element 16 to a comparison 
result by the main control section 20 through the insulating transfer section 17 as 
a comparison signal as compared with reference voltage. Based on the 
comparison signal from a detecting element 16, the main control section 20 is 
controlling the "on" period of the main switching element 12, and is stabilizing 
output voltage. 

[0107] The insulating transfer section 17 is in the condition which insulated the 
primary coil 13a [ of a transformer 13 ], and secondary coil 13b side, and 
transmits the comparison signal of the detecting element 16 by the side of 
secondary coil 13b of a transformer 13 to the main control section 20 currently 
arranged in the primary coil 13a side of a transformer 13. Namely, as for 
switching power supply equipment 4, the primary coil 13a and secondary coil 13b 
side (primary side) (secondary) is electrically separated by a transformer 13 and 

■ 

the insulating transfer section 17. 

[0108] The sub control section 40 performs control which samples the charge of 
parasitic capacitance 12b of the main switching element 12 at the time of OFF of 
the main switching element 12. The main switching element 12 namely, the 
charge stored in the capacitor 34 for charges of the subswitch section 30 at the 
time of ON After the excitation energy accumulated in the transformer 13 was 
emitted at the time of OFF of the main switching element 12, The subswitching 
element 31 is made to turn on and the charge stored in the capacitor 34 for 
charges is impressed to auxiliary winding 13c of a transformer 13, and with the 
induced voltage of primary coil 13a of a transformer 13, it operates so that the 



charge of parasitic capacitance 12b of the main switching element 12 may be 
sampled. 

[0109] Moreover, the charge of parasitic capacitance 12b of the main switching 
element 12 which described the ON signal of the main control section 20 above 
is sampled, the delay section 22 is delayed until the electrical potential difference 
VDS between the drain sources of the main switching element 12 becomes zero, 
and it is transmitted to the gate of the main switching element 12. 
[01 10] In the condition (the electrical potential difference VDS between the drain 
sources is a zero state) that there is no charge collected on parasitic capacitance 
12b the above-mentioned result, since the main switching element 12 is turned 
on, generating of switching loss and generating of a switching noise are canceled. 
[01 1 1] In the above-mentioned switching power supply equipment 4, when there 
is little load current, the charge and discharge of the capacitor 34 for charges 
affect it greatly to loss of a transformer 13. Then, a detecting element 60 detects 
the primary coil 13a side primary current II of the transformer 13 which flows 
through the main switching element 12, and that there are few primary currents 
II , when there is little load current (light load), it generates a detecting signal for 
the sub control section 40 to make the subswitching element 31 always off. 
[01 12] Actuation of the switching power supply equipment 2 constituted like 
drawing 9 is further explained to a detail using the wave form chart of drawing 10 
of operation. By the following explanation, the main switching element 12 is 
marked as "a switching element Q1", and the subswitching element 31 is marked 
as "a switching element Q2." In drawing 10 (a) The electrical potential difference 
VDS between the drain sources of a switching element Q1 (b) gate voltage VG1 
of a switching element Q1, and (d) for the primary coil 13a side primary current II 
of a transformer 13, and (c) On-off-signal VON of the main control section 20, In 
(e), gate voltage VG2 of a switching element 02 and (f) the auxiliary winding 13c 
side current 13 of a transformer 13, and (h) for the secondary coil 13b side 
secondary current 12 of a transformer 13, and (g) The electrical potential 
difference VC of the capacitor 34 for charges (j) is taken and expressed [ time- 



axis / common to an axis of abscissa ] in each wave of 13d side current l4of 

auxiliary winding of transformer 13 **. Moreover, a switching element Q1 is 

turned off, when gate voltage VG1 is "H" and ON and gate voltage VG1 are "L", 

and the switching element Q2 is constituted so that it may turn off, when gate 

voltage VG2 is "L" and ON and gate voltage VG2 are "H." 

[0113] It explains along with a time-axis. 

(1) Actuation by time of day tO (01 ON, 02 ON) 

By the main control section 20, "H" and gate voltage VG2 of a switching element 
02 are "L", gate voltage VG1 of a switching element 01 turns on both the 
switching element 01 and the switching element 02 for them, and the electrical 
potential difference VDS between the drain sources of a switching element 01 is 
zero mostly. When the input voltage supplied from DC power supply 1 1 is 
impressed to primary coil 13a of a transformer 13 and the switching element 01 
turns on, the primary current 11 flows to primary coil 13a of a transformer 13, 
magnetic flux occurs to a transformer 13 and energy is accumulated in it. 
Although induced voltage (the direction of -) occurs in secondary coil 13b of a 
transformer 13 at this time, since it is constituted so that an electrical potential 
difference may be impressed in the direction which carries out the reverse bias of 
the rectifier diode 14, the secondary coil 13b side secondary current 12 of a 
transformer 13 does not flow. Moreover, although induced voltage (the direction 
of -) occurs in auxiliary winding 13c of a transformer 13 at this time, since it is 
constituted so that an electrical potential difference may be impressed in the 
direction which carries out the reverse bias of the rectifier diode 23, the auxiliary 
winding 13c side current 13 of a transformer 13 does not flow. Moreover, although 
induced voltage (the direction of -) occurs in 13d of auxiliary winding of a 
transformer 13, since it is constituted so that an electrical potential difference 
may be impressed in the direction which carries out the reverse bias of rectifier 
diode 23 and the diode 35, 13d side current 14 of auxiliary winding of a 
transformer 13 does not flow. 

[0114] (2) Actuation between tperiod tO-1 (01 OFF, 02 OFF) 



Both the switching element Q1 and the switching element Q2 tum off gate 
voltage VG1 of a switching element Q1 by setting "L" and gate voltage \/G2 of a 
switching element Q2 to "H" at time of day tO, as for the main control section 20, 
and, in the electrical potential difference VDS between the drain sources of a 
switching element Q1, "H" and said primary current 11 serve as zero. At the same 
time induced voltage (- and hard flow) occurs in said primary coil 13a, when a 
switching element Q1 turns off Since an electrical potential difference is 
impressed In the direction which induced voltage (- and hard flow) occurs also in 
said secondary coil 13b, and carries out fonA/ard bias of the rectifier diode 14, 
The energy accumulated in the transformer 13 is emitted as a secondary current 
12 through said secondary coil 13b, and smooth is carried out with a smoothing 
capacitor 15, and it is supplied to output terminals 18a and 18b as output voltage 
VO. Moreover, since an electrical potential difference is impressed in the 
direction which induced voltage (- and hard flow) occurs also in auxiliary winding 
13c, and carries out forward bias of the rectifier diode 23 at the same time 
induced voltage (- and hard flow) occurs in said primary coil 13a, The energy 
accumulated in the transformer 13 is emitted as a current 13 through said 
auxiliary winding 13c, and smooth is carried out with a smoothing capacitor 24, 
and it is supplied as a power source of the main control section 20 and the sub 
control section 40. Moreover, at this time, since the reverse bias of OFF and the 
diode 32 is carried out for the switching element Q2, a current 13 does not flow 
through the subswitch section 30. Moreover, since an electrical potential 
difference is impressed in the direction which carries out forward bias of the 
diode 26, the energy accumulated in the transformer 13 is emitted as a current 14 
through 13d of auxiliary winding, and the induced voltage (- and hard flow) of 13d 
of auxiliary winding charges the capacitor 34 for charges, the energy 
accumulated in the transformer 13 emits - having - ** - if the secondary current 
12 which is not decreases and becomes zero at time of day t1, said primary coil 
13a, secondary coil 13b, auxiliary winding 13c, and the induced voltage of 13d of 
auxiliary winding of it will be lost. 



[01 15] (3) Actuation between tperiod t1-2 (Q1 OFF, Q2 ON) 
All the energy accumulated in the transformer 13 is emitted, and if the secondary 
current 12 and a current 13 decrease and become zero at time of day t1, said 
primary coil 13a, secondary coil 13b, auxiliary winding 13c, and the induced 
voltage of 13d of auxiliary winding of them will be lost. 
[01 16] At time of day t1 , the main control section 20 outputs an ON signal, and 
sets gate voltage VG2 of a switching element 02 to "L", and a switching element 
02 turns it on. If a switching element 02 turns on, since the charge with which 
the both-ends electrical potential difference of the capacitor 34 for charges was 
impressed to said auxiliary winding 13c, and was stored in the capacitor 34 for 
charges will be emitted, Since induced voltage (the direction of-) occurs also in 
primary coil 13a at the same time current 13* flows in the above (2) and this 
direction from the capacitor 34 for charges and induced voltage (the direction of - 
) occurs in secondary coil 13b of a transformer 13, Primary current II' flows in the 
direction which draws out the charge which accumulated in parasitic capacitance 
12b of a switching element 01 (it is made to discharge), the charge of parasitic 
capacitance 12b follows on being emitted, and the electrical potential difference 
VDS between the drain sources of a switching element 01 falls, and becomes 
zero. 

[0117] (4) Actuation between tperiod t2-3 (01 ON, 02 ON) 
The ON signal outputted from the main control section 20 at said time of day t1 is 
delayed between tperiod t1-2 by the delay section 22, and sets gate voltage VG1 
of a switching element 01 to "H" at time of day t2, and a switching element 01 is 
turned on. Therefore, since a switching element 01 is turned on when the 
electrical potential difference VDS between the drain sources is zero, the 
switching loss and the switching noise by the charge with which the switching 
element 01 accumulated in parasitic capacitance 12b at the time of ON short- 
circuiting are canceled. 

[01 18] Induced voltage (the direction of -) occurs also in secondary coil 13b at 
the same time a switching element 01 turns on, a primary current flows to 



primary coil 13a of a transformer 13 and induced voltage (the direction of -) 
occurs in primary coil 13a of a transformer 13. Although induced voltage (the 
direction of -) occurs in secondary coil 13b of a transformer 13 at this time, since 
it is constituted so that an electrical potential difference may be impressed in the 
direction which carries out the reverse bias of the rectifier diode 14, the 
secondary coil 13b side secondary current 12 of a transformer 13 does not flow. 
Moreover, although induced voltage (the direction of -) occurs in auxiliary winding 
13c of a transformer 13 at this time, since it is constituted so that an electrical 
potential difference may be impressed in the direction which carries out the 
reverse bias of the rectifier diode 23, the auxiliary winding 1 3c side current 13 of a 
transformer 13 does not flow. Moreover, although induced voltage (the direction 
of -) occurs in 13d of auxiliary winding of a transformer 13 at this time, since it is 
constituted so that an electrical potential difference may be impressed in the 
direction which carries out the reverse bias of the rectifier diode 26, 13d side 
current 14 of auxiliary winding of a transformer 13 does not flow. Actuation of (4) 
is henceforth repeated from the above (1). 

[01 19] Since actuation of the sub control section 40 of the switching power 
supply equipment 4 constituted like drawing 9 and a detecting element 60 is the 
same as what was explained using the circuit diagram showing the example of 
drawing 5 , explanation here is omitted. 
[0120] 

[Effect of the Invention] The main switching element which carries out on-off 
control of the input voltage according to the switching power supply equipment of 
this invention according to claim 1 , This main switching element is connected to 
the primary coil of the transformer equipped with the primary [ at least ] coil and 
the secondary coil, and a transformer. To the secondary coil of a transformer A 
rectification smoothing circuit. In switching power supply equipment equipped 
with the main control section which carries out on-off control of this main 
switching element so that the output of this rectification smoothing circuit may 
become fixed The charge which has the subswitch section containing a 



subswitching element and a capacitor, controlled the subswitching element, and 
was stored in the capacitor of this subswitch section is supplied to this main 
switching element through this transformer. It is characterized by including the 
actuation which samples the charge of the parasitic capacitance of this main 
switching element. 

[0121] Therefore, switching loss and a switching noise are improvable by 
extracting the charge with which the main switching element accumulated at 
parasitic capacitance at the time of OFF at the time just before ON. 
[0122] Moreover, according to the switching power supply equipment of this 
invention according to claim 2, the subswitch section and the sub control section 
are connected to the secondary coil of said transformer. Said subswitch section 
consists of a configuration that the circuit where series connection of a capacitor 
and the inductor was carried out to the circuit where parallel connection of diode 
and the subswitching element was carried out was connected. As for this sub 
control section, said main switching element stores a charge in this capacitor of 
this subswitch section at the time of ON. It is characterized by making it operate 
so that the charge of the parasitic capacitance of the main switching element 
may be sampled with this charge of said capacitor through this transformer at a 
period until the main switching element turns on. 
[0123] Therefore, switching loss and a switching noise are improvable by 
extracting the charge with which the main switching element accumulated at 
parasitic capacitance at the time of OFF at the time just before ON. Moreover, 
since a subswitching element consists of switching elements of the small 
capacity which opens and closes a small current compared with the former, when 
the gate capacitance of a switching element becomes less, drive loss decreases 
and it can also reduce cost. 

[0124] Moreover, according to the switching power supply equipment of this 
invention according to claim 3, said transformer is equipped with the auxiliary 
winding for sub control. Said subswitch section and said sub control section are 
connected to juxtaposition at this auxiliary winding of said transformer, 



respectively. Said subswitch section consists of a configuration that the circuit 
where series connection of a capacitor and the inductor was carried out to the 
circuit where parallel connection of diode and the subswitching element was 
carried out was connected. A charge is stored in the capacitor of said subswitch 
section at a period until said main switching element turns on. After the excitation 
energy accumulated in the transformer was emitted at the time of OFF of said 
main switching element, Make a subswitching element turn on and the charge 
currently stored in said capacitor is impressed to the auxiliary winding for sub 
control of a transformer. It is characterized by coming to prepare for a period until 
said main switching element turns on the charge of the parasitic capacitance of 
the main switching element with the induced voltage of the primary coil of a 
transformer the sub control section controlled to sample. 
[0125] Therefore, the switching loss and the switching noise by the charge with 
which the main switching element accumulated in parasitic capacitance at the 
time of ON short-circuiting are improvable. Moreover, since a subswitching 
element consists of switching elements of the small capacity which opens and 
closes a small current compared with the former, when the gate capacitance of a 
switching element becomes less, drive loss decreases and it can also reduce 
cost. 

[0126] Moreover, according to the switching power supply equipment of this 
invention according to claim 4, said transformer is equipped with a primary coil, a 
secondary coil, and the auxiliary winding for charge. The capacitor and the diode 
for charge of said subswitch section are connected to this auxiliary winding for 
charge. Said subswitch section and said sub control section are connected to the 
secondary coil of said transformer at juxtaposition, respectively. Series 
connection of the capacitor is carried out to the circuit where parallel connection 
of diode and the subswitching element was carried out to said subswitch section. 
A charge is stored in the capacitor of said subswitch section at the time of OFF of 
said main switching element. After the excitation energy accumulated in the 
transformer is emitted, make a subswitching element turn on and the charge 



currently stored in said capacitor is impressed to the secondary coil of a 
transformer. It is characterized by coming to prepare for a period until the main 
switching element turns on the charge of the parasitic capacitance of said main 
switching element with the induced voltage of the primary coil of a transformer 
the sub control section controlled to sample. 

[0127] Therefore, switching loss and a switching noise are improvable by 
extracting the charge with which the main switching element accumulated at 
parasitic capacitance at the time of OFF at the time just before ON. Moreover, 
since a subswitching element consists of switching elements of the small 
capacity which opens and closes a small current compared with the former, when 
the gate capacitance of a switching element becomes less, drive loss decreases 
and it can also reduce cost. Moreover, since the secondary of said transformer is 
equipped with the diode for storing a charge in the capacitor of said subswitch 
section, and the auxiliary winding for charge, it can be set as the optimum value 
of the arbitration for sampling, just before the main switching element turns on 
the charge electrical potential difference of a capacitor and turns on the charge of 
the parasitic capacitance of the main switching element with the induced voltage 
of the primary coil of a transformer by changing the turn ratio of the auxiliary 
winding for charge. 

[0128] Moreover, according to the switching power supply equipment of this 
invention according to claim 5, said transformer is equipped with a primary coil, a 
secondary coil, the auxiliary winding for sub control, and the auxiliary winding for 
charge. Said subswitch section and said sub control section are connected to 
juxtaposition at this auxiliary winding for sub control, respectively. The capacitor 
and the diode for charge of said subswitch section are connected to this auxiliary 
winding for charge. Said subswitch section consists of a configuration that the 
circuit where series connection of a capacitor and the diode was carried out to 
the circuit where parallel connection of diode and the subswitching element was 
carried out was connected. A charge is stored in the capacitor of said subswitch 
section at the time of OFF of said main switching element. After the excitation 



energy accumulated in the transformer is emitted, the charge which was made to 
turn on a subswitching element and was stored in this capacitor is impressed to 
the auxiliary winding for control of a transformer. It is characterized by coming to 
prepare for a period until the main switching element turns on the charge of the 
parasitic capacitance of the main switching element with the induced voltage of 
the primary coil of a transformer the sub control section controlled to sample. 
[0129] Therefore, switching loss and a switching noise are improvable by 
extracting the charge with which the main switching element accumulated at 
parasitic capacitance at the time of OFF at the time just before ON. Moreover, 
since a subswitching element consists of switching elements of the small 
capacity which opens and closes a small current compared with the former, when 
the gate capacitance of a switching element becomes less, drive loss decreases 
and it can also reduce cost. Moreover, since the primary said transformer side is 
equipped with the diode for storing a charge in the capacitor of said subswitch 

m 

section, and the auxiliary winding for charge, it can be set as the optimum value 
of the arbitration for sampling, just before the main switching element turns on 
the charge electrical potential difference of a capacitor and turns on the charge of 
the parasitic capacitance of the main switching element with the induced voltage 
of the primary coil of a transformer by changing the turn ratio of the auxiliary 
winding for charge. 

[0130] Moreover, according to the switching power supply equipment of this 
invention according to claim 6, the rectification smoothing circuit side of the 
secondary output section of said transformer is equipped with the detecting 
element for detecting the load current, and it is characterized by said sub control 
section always considering the subswitching element of the sub control section 
as off control, when there is little this load current. 

[0131] Therefore, loss of said transformer by the charge and discharge of the 
capacitor of said subswitching section when there is little load current is 
improvable. Moreover, since the "on" period of the main switching element 
becomes short and the charge electrical potential difference of the capacitor of 



the subswitching section falls when there is little load current, the problem it 
becomes impossible to fully sample the charge of the parasitic capacitance of the 
main switching element is improvable. 

[0132] Moreover, according to the switching power supply equipment of this 
invention according to claim 7, it is characterized by coming to consist of the 
detecting element for detecting said load current circuits which used the 
comparator. 

[0133] Therefore, the detecting element for detecting said load current can be 
realized by easy circuitry, and space-saving-izing of a circuit and low cost-ization 
can be attained. 

[0134] Moreover, according to the switching power supply equipment of this 
invention according to claim 8, the primary coil side of this transformer is 
equipped with the detecting element for detecting the primary current which flows 
through the primary coil and the main switching element of said transformer, and 
it is characterized by said sub control section always considering the 
subswitching element of the sub control section as off control, when there are 
few these primary currents. 

[0135] Therefore, loss of said transformer by the charge and discharge of the 
capacitor of said subswitching section when there is little load current is 
improvable. Moreover, since the "on" period of the main switching element 
becomes short and the charge electrical potential difference of the capacitor of 
the subswitching section falls when there is little load current, the problem it 
becomes impossible to fully sample the charge of the parasitic capacitance of the 
main switching element is improvable. 

[0136] Furthermore, according to the switching power supply equipment of this 
invention according to claim 9, it is characterized by the detecting element for 
detecting the primary current which flows through the primary coil and the main 
switching element of said transformer consisting of circuits which used the 
comparator. 

[0137] Therefore, the detecting element for detecting said primary current can be 



realized by easy circuitry, and space-saving-izing of a circuit and low cost-ization 
can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block circuit diagram showing the rough configuration of the 
switching power supply equipment concerning the gestalt of operation of the 1st 
of this invention. 

[Drawing 2] It is the detailed example of a circuit diagram of the switching power 
supply equipment concerning the gestalt of operation of the 1st of this invention. 
[Drawing 3] It is the explanatory view showing the wave of the switching power 
supply equipment concerning the gestalt of operation of the 1st of this invention 
of operation. 

[Drawing 4] It is the block circuit diagram showing the rough configuration of the 
switching power supply equipment concerning the gestalt of operation of the 2nd 
of this invention. 

[Drawing 5] It is the circuit diagram showing the example of the switching power 
supply equipment concerning the gestalt of operation of the 2nd of this invention. 



[Drawing 6] It is the explanatory view showing the wave of the switching power 
supply equipment concerning the gestalt of operation of the 2nd of this invention 
of operation. 

[Drawing 7] It is the block circuit diagram showing the rough configuration of the 
switching power supply equipment concerning the gestalt of operation of the 3rd 
of this invention. 

[Drawing 8] It is the explanatory view showing the wave of the switching power 
supply equipment concerning the gestalt of operation of the 3rd of this invention 
of operation. 

[Drawing 9] It is the block circuit diagram showing the rough configuration of the 
switching power supply equipment concerning the gestalt of operation of the 4th 

* 

of this invention. 

[Drawing 10] It is the explanatory view showing the wave of the switching power 
supply equipment concerning the gestalt of operation of the 4th of this invention 
of operation. 

[Drawing 1 1] It is the block circuit diagram showing the rough configuration of the 

switching power supply equipment of the conventional example, 

[Drawing 12] It is the explanatory view showing the wave of the switching power 

supply equipment of the conventional example of operation. 

[Drawing 13] It is the block circuit diagram showing the rough configuration of the 

switching power supply equipment pf other conventional examples. 

[Drawing 14] It is the explanatory view showing the wave of the switching power 

supply equipment of other conventional examples of operation. 

[Description of Notations] 

I Switching Power Supply Equipment 

I I DC Power Supply 

12 The Main Switching Element (Q1) 

13 Transformer 

13a The primary coil of a transformer 
13b The secondary coil of a transformer 



13c Auxiliary winding for sub control of a transformer 
13d Auxiliary winding for charge of a transfonner 

1 4 Rectifier Diode 

15 Smoothing Capacitor 

16 Detecting Element 

17 Insulating Transfer Section 

18 Output Terminal 

20 Main Control Section 
22 Delay Section 
26 Diode 

30 SubSwitch Section 

31 SubSwitching Element (Q2) 

32 Diode 

33 Inductor 

34 Capacitor for Charges 

35 Diode 

40 Sub Control Section 

47 Comparator 

60 Detecting Element 

64 Comparator (Comparator Circuit) 

68 Comparator (Comparator Circuit) 

80 Trigger Signal Generating Section 
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7.'iy^>^m^lO 3®HU-f>- V-XKICS^f 

1 0 3bttFW> - V-xraJ;:« 
±^^m±^m^^r. 2 }kmiSi 10 4b (OSjgSEEtt 
fflX^ y^>ifm^ 112 3Qi54->«f>C, ^tSu >'7'>iJ- 
1 0 6V::<fcJ9¥J&*nTai*SJBE^L/Tm*SS^l 0 9 . 
a. 1 0 9b<kDffi*$n^o BJX-f *;^5^>y3R^l 1 
10 2ttMOSFET*r<»BS$nSi 

[0 0 13] ^ft. ^^mi o 7{mmm:^3m&^^t? 
«J£^:Jt«to. itia^i^«»itftm#a:bTigfi^ssKi 

kmm&i 0 2t*Kaiffl 1 o 7i>^ib(oit^m^izm^\r^ 
X. M7s-fy^>^m^iD3<Dzi->mm^mmT^^ 

i 0 2m*fisgs» 1 1 1 ^itvxwmmmi 1 3 icb9 

ai^fis 113 itt^mmm 1 0 2)&i6o:t> - :tym^\z 

20 S-r^ViTidx-f V^>i^S^l 1 2<D*> - Tiry^MVi 

Jtel&e§^g5 1 0 8 , 1 1 U^h^>X l 0 4<01 . 
0 4 a {ffl 1 2 ^^5^ 10 4b fil*j»&t-'5 ^ t 

^(cv i^fiSffi 10 8 (tsiiijffi 1 0 7 ^.<oit»mn 
^^mm^ 102 infi^L, i»fg:e^a5 111 \t±mm 

ffll 0 2*^ec^)5^>•::r7m•^SBJffil«)a5l 1 siz^ 

-r«. fiP^v X<'y5F->^««»Bl 2 Ottb^>Xl 
0 4i:^e^gSi 0 8^ lllfc<fcD'v 1;*:#SI10 

4 aail (i:^m' ^2%^fiai 0 4bt) (2^«|) ^1;: 

30 [0 0 14} mi 3(O^v^m0Si-^tircX^y^>^m 

mm&i2o<o»i«F^mi4<om«F^mm^m^'^xts^ 
\zmm^^^T^o .1 :. . 

[0 0 i si £kT<ommx. Mjk^y^>{fm^i o 3 
* rx-r^y^i>y«^QAj i:Siai>. ux-f y^>5f 

Sl^l 1 2S::rx-f !y5^>y^^QBJ ^SfBT-So @ 
14fc::feV4T; (a) «X-f •>5^>^^^QaC0HW 
> • V-XW*iJEVos. (b) fth^>Xl 04 (01 
#Sa 1 0 4 a fifl 1 'A^m I ( c ) fi:x-r ^ >^^^ 
^QAa)y->«EVc,* (d) -ttl-^^X 1 0 4(D2 
40 *Sfel 0 4b«32^SSSl2. (e) ftX-l'':/5^>^ 

[0 0 16] &^rattfc«^-:)TSiKt"^o 
(1) fflratb- t iKcoaf^ (QA:t>* Qb:*-^) 
±$Jfflai 0 :2*>&a):^->m#fcJ:DX>f ^-^>df^^ 
QAOy-hmffiVctJa fHj X-(y^>ifm 

^ QAJ43r>b F w > • v-xra«EVDstt, eKi2f 
nTi-So akssi 0 ici:o#ii&$n>tA*mroi. 

. h^>Xl 0:4©13fc#||l 6-4afc:B31inStl,^ X^y 
50 5^>ifSl?QA*5:t>-r--5Ctfc^cJ:D> K^>Xl"04 



t 



(5) 



.<0 1 1 0 4 a 1 *SS£ I ^ifimtU • h ^ > X 1 
1 0 4 2 1 0 4 bfflj 2 :;#cttSS i zttSKnS: 

to 0 1 7] . .(2) »Kt ,^t.2H^S6fP (Qa:^-:7. 

;i-:7-r^c:tlcj;»9. MiB l O 4 a }cS®mJE 

:*^fg*"rsa:fS^lcv M3B2*#ili.0 4bJC'b»jgS 

10 4.K:««t$nfc.x*;u^-#iHB 2:;fc«» i 

. 0.4b*^M>T2*mg5l 2i:bXffiaiS^> ^mn> 
x>lM 0 6JCcfcD.¥m$nTaiA«JBEVoi:UT.m:;/[7 
«?109a. 109bptt|&$nSo h^>'X104 20 
KW^^HftJi^jV^—ff^Wcm^n^KthtSii^. 2*: 

1 0 4 a . 2 ^#11 1 0 4 b <D^jSS£E»ft < 
[0 0 18] (3) tz- taHcpa&fP (QA:t:7. 

h7>5^.1 0 4 fc»«S.n}fe:X:^JiV:^-4t^Taffi$ 

1 0 6 0WS8«JBE. fiP-fetll*mjEVoat9IB2^^#»l 

0 4bfc:a3lHI$:n^:fe:J&, ¥ffr2>T^>i^l 0 6;&^e±: 30 

E (2) ihatSfSlJC 2 3fc«a! 1 2' tmtl.. h^>X 1 

mm^ti^o c:c^4ft®7?Hh^>xi.o 4a)#«sic5g 

[0 Q 1 9) (4) mm.t3-.t^mo>mi¥ (Qa.:^^^, 

t sTBffflWffl 1 1 3 6 !7«#IC X< y 

. 0 4 ©##i|{?56^*r-&«S®fiEC9ffitt*tK«st"-53t 
h7>X10 4cZ>15ft#IH 0 4aOSgS£EK: 
SLiSm® 10 1 ©S^$iEmffiic:>' Ts^v'^^if 

X-(;!y5'>i^*^QA(?>«±$Sl 0 3 bk:fc$r:>;?5:S 

?^^gie&< (ftiiS'e--5).:&f6jic.i*®s2i 

tl, 0 3 b,©«3S3&«j»tB^n-5^c^:^);a:;V^, 

^^Pggl 0 2*>€iQ^>m#ki4;0X<y^>5^*^ 
QA<oy- hSffiVctt fHl t^ftOv X^ y^>y* 50 



t^gi 2000-50627 
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?'QA^iW2/*>u ±12 (1) (4) (fm^%m 

Dii^nscitT, tH:^m]£Vo«iffi^eil^cai:^^^l 
0 9 a.. 10 9.btc:fitt&*nSo SKSSl 10» 

[0 0 2 01 ±iBT?a^U)t^'p{c. X^v'^y^m^ 
QaB. «(c3feSSl.O 3 btCfc*ofcmiRf3&«5l#fit 

*^n> X'f^5^>if*^QA<DHu-f> - y-xpaasE 
if-t^fc^. iataH.i.i.ic^-rx-f y?->i/«ssficD 

x-f ^5^>iJ^ia^acx-f 5;^>ir/^x*^«t8$n 

. [0 0 2 1] 

[00 2 2] SJIBHl Sfci^'r r2*®lHl*lcJ:SgJ^J^ 

>^>X2*flJ<^iiJx< *;;5^>4'^*^tdt/^@ag 
^MKf S:^c*fi®X-f ^;/5=^>^3l^5^^£>S7f^ D , X 

:::raife36«^U^o ^fcv 2?aa<3[)»Bra (Hl4©MP*t 

^SSS^MfflT^i^c^fi^X-f !:;5=->^SHF.<?>3X 

[00231. • 
. [raBS:»«rs/S:«>0^g] *5B99<C>tB^KSliB®0 

/6^X-f y ^>yal^^:, ^7a:< ii^fe 1 2*# 
*S€:ffi^feh^>Xt. h^^XCOl^^SlJcSE^gX-f 
/y5^>i^^^}0^gEa^n. h^>X(3D2 5*#iaJcS8i¥ 

A«:X-fv5^>i^«aiSafc*V>T> ejX<!y5=^>i»^^ 

[0 0 2 41 *fcv *S598«)gJ«3H2E«(i!>X-f !^^> 
^te^SB«. iJE h 7 >X<?) 2 :*^lSt::JiHX<.y 
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vts^m^s I3ia*x^ ^/a^>i^9ii^ <c»3j-:7 wfjc h ^ > 

[0 0 2 6] *S£^<D»*a4|3a<0X-r*y5=-> 

fcSliL etlT Vi/S:««rS: h 5^ >X<0 2 ^^ftfclBJinU 

[002 71 i *56?9C[)K*31 5 EttCDX^ 5=^> 
if9M&WA> 1913 h ^ >X« 1 2 ^*:#S<i:i4 

BijDn b, h 7 >x<o 1 *#S<o»eSffilci p ^ 



(6) 4$P20 0 0-5 062 7 

10 ; 

[0 0 2 81 *fcv ^^m<Dm^memm<o7.^.y^> 
y^>ifm'f'^^\z:tymmt^^z,t^^WLt't^ 

10 [0 0 2 91 *a9i©aii*Ja7|Btt(DX-f *y^> 
[0 0 3 Oy^ft< *^fflOi^^]B8|B«(DX^^i^5^> 

^^mh^>:^<oi'^mmm\zmx. m^mmmmt&i 

^Am^i^'>fi\i^^^\z\mmmB(Dm7.'iy^>if$^'f' 

^n\z:t'ymn^T^zh^!i^mh't^^o:>t»^o 

20 10 0 3 11 $^ \z. W<0»*3B 9 iB«E<OX< y ^ 
[0 0 3 2] 

[%n(^IIS&c^f^Sg] cm 1 CDHtScDi^tB] @1>-IS3 
»*«2 ^:iS*«6 ^:»*3B7:iCirrs t)OT?»:5v H 

:/nyi7iHi»H. H2tt*9!§a®x-f •>^>i:/«fi^s 

[00 331 la 1 0*5BS0X-r 2/ 5'>4^«ffi«H 1 « 
^^«ai3a> 2*#Sl 3 bJ;t)S^o h^>X13 

(oiikmmi sam^t. li^t^^^mmm^T^timizmft 

0. 3 a \Z. ±7.'i y'^>ifm=F\ 2 (Q 

40 StifibTVii. *UTv ^X-fy^>if«^l 2 (Q 

1 ) ^mmT^^mm^ 2 0 srx ku fimn^±& s 0 

[0 0 3 4l: *tev: h^>X l 3(D25fc#*ll 3 b«J 
ft. Vit>»a>'&liEfigffl^jM(C^:fc:D. 2^jfe^«|13blC, 
ax< ^85 3 0 , HfHWffi 4 0 , ISLlPf-mzi >^>^ 

1 5?&tM5^ife^$n. ai*S^ 1 8 a, 1 8 b cfcD©!^ 

snfca0£SflE*^ffl*sn«>, igx-r ^^§53 o 

- ^¥}ta >^>-tJ- 1 5 orafett. S8Sy-if K 1- 4*i 
SiK^tlTV^SffijsSchifeoTiri^o 19X-i'ry^S3 0 
SO tt; HX-r y^>y*^3 1 (Q2) ^:5^<:r-H3 2 



(7) 
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[0 0 3 5} itSKSSil l(;l5SdSmS&SE8!E¥ttbT# 

A*«aiT»^« mmmm 1. 1 . >x i a © 

#811 3 atC^;^-f 5;^>i^lRTl 2 (Ql) *^^L.T 
«}«;Sn»- hK:B3JBSn-5^©IS|)ffl2 OCD:j-:< • ^ 

r«»iir*^«f *X-f ty5^>4'3»==Pl 2 (Q 1) fc: 

. >irm^ 1 2© K u-f > • y-xHtcaF^T^^ffe^^-f 

S& 1 2 b irL^T^^-r-Sc 

[0 0 3 6] 2^#«i:i 3.bflj)«e«jEtt, mmy-f:ir 

. :20 

[0 0 3 7] mm&l S9l2ffl*mH«:Sq5mflEi: 

u/^>iym^i 2c:);r.>»ira^ffii{9r'5c:i-e. ffl* 

[0 0 3 8] «5ii^eSS5i 7fi. h-^>:;^i 3<:d2:;j5c# 

SI S bfil<0«aiS 1 -6 cr)lt»«#*,. >X 1 3 CD 
i:sfc#ill 3a«l^2^^1 3 bfl9^:$i»»U;/^)Klg 

T> h5>xi 30!>i)*:^sai 3 aflikn^ig:$nTi^-5 30 
ittv h5>;:^i 3^jteae3l^¥l .7^:^c<^:?), i^# 

iKl 3 afl! (i:km ^.2;fe®jSi 3 bfi! (2:»cfi!l) i 

[0:0 3 9] m}mm^40\t. ~^7.^y'f>^m^l 2 

©^:7^j::. •:/5^>^*^ i 2 ©^^«fi i .2 b 

3 4l2:S7Le»nfc««^. ^X-f .y^>ySI-5^1 2C!>:j- 

>X1 3©2^fc«»l 3 btClWinU h^>Xl:3<J!>.l 
3 a<DKfilijEE{CcfcO> :£X'f ^y5">y^^l 

2 <D^±^m 12b <?)«^?f ^ft^ffi.^ J; 3 izmm-^. 

[0 0 4 01 hU«®^^feS8 0Ht. i9:J^-f !y5^>i/ 
^^3.r:*«:t>^<0h7>;^ 1 3(Di:kmWil.S a(Dm 

®®ffi*«i»U ±ffilWS2 otc:^<!y^:>i5?r^^i 

[0 04 1] ±E<DiB»\ S*^S 12b icSoTlifc 



[0042 } ;±fBX-f ^ 1 KI*V^T, ^ 

«> h'^>xi 3<3Dtaffe-v{g»s^fr<-*7i^« 

y^>ifm'f' 1 2 CD;t>Mftm muffin >5F^> 
. if 3 4 ihoy ^ 3 3 O^SairaJ: t)@< /3i^^i. M 

. ^1 2 0S^«gI 2 b<Z)S?S^&€riR^K:3S54!^T^Ci 
«ffii:;^2>(DT?. v^>ifm^ 12(0 ^U<> ' 

[0 0 4 3] -eciT:, >^>7»1 3<02*«|H 3bffll 

icERanTVi^«iaiSR6 0 :a^^ass^^aii.> :& 

[0 0 4 4] mi:<D^o^m^^txft7.^-j^>ifnm. 
mm 1 oiw^^B 3 (omfiFimm^m ^^xs ^ \z»m\z 

^3 1Sr T:^-fy^>^m=FQ2} tfiUBt- *o 0 3 K 
^ViT> (a) «;^-f y5'>^^Q ICDHW^' • V 
^7.ra«£EyDs. . (b) tth^>;^l 3©i;Jc#iSl 3 
aflf 1 *«88 1 1. ( c ) \t7.^v^>^^'¥'Q 1 
-hmflEVci. (d) \th^>Xl 3(Di:^mUl:3 a 

mi^Amrnvn. . (ex tthu:^«#«^ffi8oohg 

;^f^-^Sfl£VTR, (f ) ith^>7sl 3(D2'Ammi 3 
b«!l2^!>c«SKl 2, (g) «X<y5=->y*^Q2C!>y 
— KftEEVca. (h) tt«^»ffl3>5^>1^3 4<3!>ttJBEV 

^fc. :^^-f !y5='>*^9R^Q ltt^r*-rh@jE.Vq,j&t 
FHj (yw. ^fe«*^»$<Z)«ffiffl) <DKpJc:i:>> 
y— KmffiVci;6t TLj (n-; ^3ttt^:5M«Tc?« 

:r :7 -r s cfc "3 48 $ nx V i 5 o 

[Q0 4.5] SpPattlCtttoTRS^-r-S, 

( 1 ) mmt o^XOmi^ (Q l :t>> Q 2 . 

2 0 «)Ki5i»c cfc D . Xff y^>ysi.^Q 1 <oy 

-b«ffiVcitt THj -es t)* X-f-y^>y«^Ql tt 

^. itssss 1 1 <fc omm$titc\tim&kt. h ^.>x 

.1 3<015*c#||l 3 afcHiap^n. X-f ^y^^^T^^Q 
i3&^:t>UT<r>-5c:^{c,i:r3[. h^>xi 3©i;jc«S 
1 .3 a 1 jfettgS I id«0_l tC^dti-S^Bi.tO^ifiilcdi 

tl; K^>X.l 3 izm^m^L. x.:^)U:^-i!fiWm^ 

tis. e:<^t^l-7>x 1 3<z>2*#^i 3 bJc»je« 
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[0 0 4 6] (2) mm t t tm(omi^ CQi:ty. 
mi t oX\ ^mm'Si 2 0 tt:;^^ *v 9'>ifm'f'Q i ® y 

€861 iJiifD^T^^s. x-f !y^>^l^TQl5^5:t7i- 
'&^:^k:J:0v a8»i;fc#lli 3a1C«@«J£ 

em£E (•i:5»:&[fii) m^y^^-r- h 1 4$ 

1 3fc#ffl$n^x:^;i^^-^tt5ia2;#c#iai sh^it 
\zmnx) ikm^n. ¥»3>5^>im 5i;:.i:0¥«$ 

tlT. ffl*mJEVo^UXffi*«g?l 8 a. ISbfcfi^ 

nlc^^Si:. 88121 13 a. 2^#«|1 3 bCdS 
[0047] (3) MMt,- taWO!)»*P (Ql=^-7. 

2:knm 1 2*^P#^ t .x-ifnlc^Sr^^iv ffl$0«ffi4 Ott 

2i)iz^>T^iz. m^^n>5^>1j-3 4<OMijgmJBE*^t9 
IB2;fc#Sai 3 btcBJjto^n, n^m=x>y'>^3 4lc 

1^3 4}5^|&±IS (2> ^f^>&ffi]k:2^j55:mfi£l2' Tt^^llS^ 
tlv h^>Xl 3<02^fcSS|1.3bte:SS«JE (#0* 
1^) )&^%^*r^a:iqmc. l^#lftl 3a(;it>»je«£E 

»i«fii2bfcffl^TVi;fc®»&§|$tfe< aftm;^*^ 

^) 1 ^mss 1 1 • ti^mn. ^±^m 1 2 b OS 

[0 0 4 8] (4) a5KIt2- taHOiWP (Ql:t>, 
Q2:t» . • . 
hUjtfS-^tSJSOtt. ±E (3) .fc^tt«h7>X 
1 3 CD 1 13a \Z%±\yrdm^m^ {%<D^\P\) 

Srfi^U ^»ffl2 0KlX-fy5^>yiil^Ql^:t> 

1 Ji:t>-r^. X-r:y5^>^lgTQ 1 tt. Sr^^fi 1 2 

b<De^3&«atastu x-i'!j/^>i^ai^Qi<DHw > 

-f y ^>if*^ Q 1 »**fi 1 2 b KliS 



(8) i|#ii2 0 0 0-50 6 2 7 
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[0 0 4 9] X-f y^>if3g^Ql7&^*>U. V^>7. 
1 3 CD 1 »C«S 1 3 a 1 »:S8g**SEtl, h^>X.l 3 
0) 1 1 3 a ^c^SmiE *tf£^-r § t 

i^B^ic.. 2^*c#eti-3.bic:ifeKeai3E (•cD:&rfij) 

^-r^o SI^I9»4.0»2%«Sftl 3 beD»S«£ (• 

O-^^) ^feftU X-f *^9^>:^?^^^Q2 $::t:7-r'5o 

^rc. 2^#«gi 3bcDgefti£ (•a>:&iRi) 4^v.a% 

^^•Y:^r-r H 1 4 ^T^^-i TX t^^-f H 3 2 ^JK/"^ 

10 ■<7X'r'5*injirsm3&<BJijfl$n^<fc5i-«^i6;^n:TVi 
^fcmstu' *tjsn, m^ffi3>5^>it3 4^3fes-r 

««fffi3>7^>-9-3 4JcSilia;^n««JI*, 
3 3 ffiWi^m'^yzVc^X 2 fiJEit -hiS b 

[0 0 5 0] . (5) Mrata- t^K^l&f^ (Ql;f 
Q 2:^:7) ... 
. 1S^>X1 3©2^«Sftl 3bOSfg«ffi 

- 2 ^jsm yx-r-sisi^fcsffi^tsisflsn, t^^-r h 

3 2 ^;-f >if(7^ 3 3 S:^hUT'2 *SS£ i 2' J^^SRn, 

@?gfffi u >y^>^3 4^t5tem$n§ Jc-pnT 2 :^mm i 

2^ ^*«i>b. ^pSSt-iTiiDtft^o Skmt±^ (1) 
75^e> (5) (DS^f^^SOig-To • 
[0 0 5 1] @2«*f6§BCDX-r*>^>^m^®<om 

1 oiiifioj&ffitcffifcsx'f .y-^>y«ig^e<z)i¥ffl 
^5g^ffi8 ooffi^rmfPsaTJcgftK-r-s, 

30 [0 0 5 2] E9$lt9SB 4 0 ttUtnFO«|*a*ve;^^o ^x 

-<*^^>^*^l 2:^>^iCiiJX-f -;^3 OOmi^^ 
3>^>1^3 4ltf|?&*^«^65M, ±X-f!y5^>iyi!l? . 
12 (Q 1) *«:tC7t* ^JI^Kit). h^>X13©l 

IT. 2;kmmi3h\zhmmmE. imti^m) ifix± 

b, ^g5i5^-r:t- H 1 4^llA<TX-r-5;^f5llrm£E75r« 

wm^ti^ni^. h^>xi 3lc»sl;^nfcx*;^^- 
3&<2^fe#s^ 3 b^^hbT2»«S£i 2i:bxaffl;3m 

-So gOa^gB4 0«. .2^*cSSKl2^SSt5 0T^m: 
40 b* «JBEtC|E» bT. a >/\ 4 7 .©RfeA* tCffl 
isrr^o 3>/^V'-3^4 7 <Ci*Kex*te:H:, ffi*SJE 

[0 0 5 3] 2:*®igl 2*^fiSnTV^^«^, U>J\\^ 
-9 4 7 CD#EeA*K:H3Jin$nTVi-5>ffiSi5 OiOSilB 

;®E«:, 3>yxi^-^^4 7<DSgXAfc:8«nj;&nTViS 

5^ 4 1 So h^^>5^X*^4 2*t:;^7d>6 

50 i4X<v^>4?^ai^3 l<Dy-hSl£;&WHj ^ftD, 
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.tt THJ . ^ftO, K7>:S^?7.^46*^:r>U h^>i^ 
X^4 l5&«:t:7'r5o h^>5^X^4 2)&t:t>U 9U 

l;^>^:r>TS^, m^S?mn>x>-y:3 4J;^#^c>ti3^li 

jmh^>7.13(D 2;^C#» 1 3 blCHllO^*!. h ^ > 

.X 1 3 a> ISfe^li 13a ic:^*L.>t^smEE (•cD:». 

[0 0 5 4] ^-^^ h U {i^SS^SB 8 q «mT^«}fiK 
^3 1 t(^:^>n<n h^>X 1 3 (Z>»a«» 1 8 c pW& 

miE<^e^^b. ^^P§g2 ofc^;;^-r->!^>iy^Ti:2 

[0 0 5 5] >5>X 1 3<D«lftS«l 3 c rc»jB«m 

. 7 >x r 3 ossft*i® 13c xmrnns^i^m^x^fd^ 
>i^- 8 2 3!>^3t«$ n^&ppiv a;i/xjk© h g 

(0 0 5 6] h U :tf^s#ag*S8-8 0 3&^i?><0 h U ;«f#-^l:: 
\^^:.J^7.^.v^>9m^^ 2 3&t:t>U. h^>;3^1 3 
<01^fc»®l 3alC15^«aiI i^^SEn. h^>>^13 
© 1 ^^il 1 3 a frSfimjE iM(D:H^) *tfg^t*S ^ 
.raSrfC;. :2*#S a 3 

fefSo . 2*®S 1 3 bOSemjE. (•(7b:&jpl) Klcfc 

• t) > irffiffl Zl Zf^y^ 3 4 >y ^7 ^ 3 3 ->giJX>f y 
-^^i/iR^S 1 cr>S»T«SE.i 2'. *<«tu «?8f^3> 
7^>-9'3.4tt^«$n^o CCD^. n >^>iJ- 3 

4 0®E7&«MiSL.;&tiJ;3fcIt"-5A:^6> .ffl©ISi)»4 0 ic 
h^>S?X4'5 1. 3>5^>1^5 3. .8*5:5 2, StSS 
:4:6ve^;5:^IHIK^.#fiaL.T^r>^p fip-fe. ,2.;*:#^l 3 b 
©SiSaJE 3&^fi*i5 4*^hLTii>x>* 

5 343taL. h5>5^Xi5r5 l)^^2^>->h?>>?X^' 
4.6 75f«^:7-^h^>>?>^:$^4 1 u; V^>-J7.9 
4 2*«':t:7^i9X-f y5F'>if«^3 1 ©y— hSffijiSft 

• THj ^j^ Dv iiX-f y5^>>/^^ 3 1 \t^y^,:b. 
bT, = m^ffl >7^>iJ- 3 4 CD^fiC i^^y^^.i? *^ 3 3 

G) ) £4rttca:^<>y^>^«^3 i$:^f.:7-rs.i;3jc 
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[00 5 7] ^fc. i»aig86 0tteiTcO«ifl636^6;4'5. 

«^lcfl. §iJfByfllg54 0co@iJX^*>5^>^9g 

mgseott. ft^mffiio^ffifite 3T«iiab* amic 

IEmUT:3>y'?l^-i$^6 4<D|^EeAAJc9«jnf n 

>A1^-"^^ 6 4«)E<teA*Jv«a3*«ffi*ffiS6 1 tJ& 

Si6 2(hT^*iiJU;^cgfpmEE3&^9:iin$nTV^^o fti^a 

10 <?)«feW«£E7^«ii5(ri<3[)T. 3>Al/'-i^6.4<;Dtfl^tt 

-4^ 6 4<^>ffl::^fA TLj tao* S!J$9«Sia64 0:CDh^> 
S^X^^4 6tt«Jr::r:7->h^>i?X^4 l;t>b, 

JE3&« rKtj.ti^t)., 9J;?^>ry5='>5rai?3.il3:»ic:i-:7 

; [00 5 8] ^fe, mx-T'^^f'SPS OJr^V^T. 

20 3>7=>it3 4iciejac<>5ri^i^3 3*^^ 

fiP^x B?^m3>:x>'t^3 4:^ttT*^^mitM=> 

:3 1 7&^:^>1>T, S^tffin >5^>l3h3 4 iC^iL^n;^^:® 
mit^ \>^ y7., 1 3 © 2 ?#:#Sa 13b klEPftlStl. h 
X 1 3 (Z> 1 ^^£1 1 3 a lC9S^b^RS«£ 
|n]).tc<i:D. ^7.^v^y9M^X'^vy^^m\Z\> 

^-xv-SrS 4 »rfi^»c-f yf^^ 3 3 AU, «l 

30/ yr y^ 3 4 ^ 3. 3 <^)*M^?JJ^ UT 

«H^ffl3>7^>jt3 4lCHJlin^.n^«iE*, ffifiE= (A 
*ajEx h5i>x<0#ScJt) X 2e. (;:S5*TVi^o, 

; [0 0 5 9] m2P>%m<r>msi a^-se^. .*56 

H-r-S 1ST* D , • #fF^*<DffiSm*]g 1 3 

, ^a*JS8iBi*.3S9icirr5><o-^»-So 0.4^*55 
ihiks> 0 5 «*fgig(^x< v'^y9nM^^(nmmn. 

[00 6 0] @4©*5i!gl(7>X'f y.5^>iymSilll2fi 
£tT<0.«l)5£3i^6tt5a H4k:*lriT. h^>A13ttl 
-;*C#S1 3 a. 2^#^1 3bv ««I#»1 3cJ:Df£ 
*o h 7 > A 1 3 cr> 1 1; 3 a ffltt. «rit)«>^.BSg 
«BEA*(Hlca;tO, l*#lill3al^. ^-fv=5^> 
1. 2 . (Q 1 ) RD^ItfiS®® 1 1 immm^^f\^^ 

*^r2 (Ql) ?:K»T^±®t9S2 o. ii^gga 2 
iO [0.0.6 11 H^>Al:3<D25Jc#ail 3bfl! 



(10) 
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[0 0 6 2] hy>7.13(Ol^WMtSil3c}Z 
\ts BJX-f !y5^»3 0, BJ$!li»»4 0. SESa^^-frt- H 
2.3. Rr;3>7^>-tf2 43&^Ei£$n. r^®lElK*t8 
dSLTViS. :^UT>^S3ffllS8 2 036^^©fi^&aaj» 
6 0*^UT. BI«ffllSP4 Otc:7-f — H>t5^^-r*.«^ 10 

"fSl .(Q2) ^i5^<::r-K3 2tOM5ilffiiKt::. -f > 
3 3 ^:«??fffir3 >5^i>* 3 4 t*«it^JS«S$nfc 

■ X • • • ■ • ' 

[0 0 6 3] ItSlte®! 1 ti35«S^®*lgSI[¥«UT# 

AASffiT^-So issemie 1 1 h ^ >x i 3 o i 

mtSi 1 3 a tC^X-f v^>ifm=¥- 12 (Q 1 > &:^hbT 
ftlS^tl*. :^X-f 2t^MOS FET-^ 20 

= «JfeSnv »®SB2 2€:^H^T^F'^l>fcHilin$ti^^W 
tl. itiSSai 1 1 )&^6<©A*«£ES: 1 13 a ICBI 

^^1 2 (Q 1) 

#flEU. :fc^-f v^>{fn=f^ 1 2 © K W > ' V-xra 

fc$^-r^$*^<:t-- K$ 1 2 a.. Hlx<T > • V-X 
ratC^^-ri^fe^S^ 12b iUT^a^ri. 2 
SI 3 b®»jB«ffitt, SE88^^<:r-^K l.4Rt;:5Ft&n 

>5^>ij-i sfrizrjsfisw^nt, so 

8 a; 1 8bJ:oia*ra^n<s•- 
[o 0 6 4] «ittia:i:6», ItlBffiASf^^qsmma: 
Jfcttb. JtRe^^itRffi-^iibT. «6i&fijifi6l 7* 

ffi 2 0 tt. ms^m 1 6 S(DJt«5{i#t::St^v^T. ^x 

-f -y5F^>^5gT'l 2 CD:t>«iH$ftfll9-r^ c:i:-C. ttS^ 
(0 0 6 51 ttg^^ai 7ti. >^>Xl 3CD2^^;:^ 

iS 1 3 hmoy^m® 1 6 (D\mm^^. h ^ >x 1 3 © 

i;»C#fil 3 a{»^2^#ISl 3 bffi!ia:^il6SU)^«S8 40 

>5>X1 30i:5fe#ilSl 3affi3fcE^$nTViS 
^affllffl2 0 fciCjgf ^» 10%. X-f v^^^w&m® 

2tt. h^>Xl 3t«l8:eaffll 7^fc:<fcD. 1^^^ 

«li 3 affiS t.2:if^mUiZhm (2^«D ^ 

[0 0(5 6] aSJ^40», !y5^:>^|g^l 2 

±X-Y:y5'>l/^^1 2<Z>SF±Sfil 2 b 

^12dt:t>^. HX-f !y5=-g53 0<om?^ffl3>7'>■1^■ 
3 4 tcSx 6 nfc«?^$ . :fc;(-f V 9'>ifm=t i 2 c!)* 50 



:7B#{c, h ^:>x 1 3 tc#S$n^cafiSx*;i/^-*^ft 

ffi;^n*:«. iijX-1'y5^>4^*^3 l«:*->;^-li-. 
ffln>5^>1f3 4fcSK.enfcm^^* b^>Xl 3c7)ffi 
a«Sl3clCHJllBU. >5>X1 3C0 1^fc«S^l 3 a 
OSIjBalEK: J: 19 . ±X-f V ^>i^ai^ 1 2 <3!)»^«fi 
1 2 b<Dm^ft#5X^J: 3lc:i!jf^'rSo 

[0 0 6 7] ig]^SB2 2». ^»»ffi2 0C0:t> 

-±IB-eai^;^ix-f ^y^>^^^i 2 cos*S 

SI 2.b<D«^»3^«tfe^®e.n, ^x-f -^^i^^s^i 2 

CD H v-f > * V -X ra«ffiVDs3^if o tcft ^ ^-eilM b 

T. ^X-Ttx^^^^SI^I 2<jDy-hk:e^'r'5o • 

[0 0 6 8] -tiacoe*. «^^S1 2 biClfi-^TVi;^ 
S«f«tSil^«|fi (FW > • V-xra«EVDs:&<ifn<o 
ttffi) '7?v ^X -f 5^ > 1 2 :t > $ ft: 66. 

X-f !y ^>i^»5te<!D5B4&t^X'f !y^>i^y-fX:cbf8^ 

[ 0 a 6 9 1 - JilBX < *y 5^ > i/ffiSglfe « 2^ Id* V vT. M 

h7>Xl 3<oa^i^s:&:^#<^;l^b ^fc. 
^x-f v^>^^ 1 2 cb:j->«ra*^ n >7^> 
ii-3 4i:^>i$^^4^ 3 3<0*fi»iHIJ:Oja<3^«i:. « 

3>^>t^3 4k:}H*s««f<oa*^ ^x-i y^>tfm 

=f\ 2(DS*^fil 2 bcDm?^^^^UC^lC*iJrT>iVi 

[0 0 7 0] -t^lT^ffigBe Ott. ^X-T'ty5=->i/Sl^ 
1 2SlifrbXSSn^ h:7>X 1:3<K) 15fc#^i 3 affll 
^«8S I i^^ffiU. 1 I i3&t'>3&l^ BP^ft?^ 



[0 0 7 1] ia4<^)J:^t::«fi6^ftfcx-f *i/5=^>^m 

KWr^o U4T*^MT. ^X<-y^>>/Sl^ 12^ 

rx-f y5^>>y*^Q lj tgfffU BlX-r*;;5">^^iil 
^3 1^ rx-f ^5^>^«^<52J iSEf -Si 04^ 
^feViT. (a) J*X-ry^>:2?^|g^Q ipDHl^-f > • V 
— XP^SJEVDSi (b) \tV ^>X 1 3 <D 1 1 3 

afflJl^SMi 1. (c) «xHf y5^>i'^lS^Q:i®y 
-hSffiVc, (d) «^$aigg82 0<D*> 

VoK» (e ) ttX-f y^y^m^a 2 (0^- hSJE ^ 
Vc2. ( f ) « N ^ >X 1 3 (K> 2 1 3 bfij 2^m 

I 2. ( g ) >X 1 3 (OMIA^Sa 1 3 b.ffiimSS 

la. (h) tt«?^flin>x>*tf3 4<0«flEVc. <D^& 

7U x^::/^>if^?Q2tty-hmjEVc2*t rijj 



(11) 
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[0 0 7 2] KWiaK:»oTgii9-r^o 

(1) fi?«9to*T<0lMP (Ql:t>. Q2;r» : 

Ycltt . THJ > X-r -/.^>ifm^Q 2 0?^*- hajEYG2 
« TLj 7.^y'^>^m^Qi:SLXSX-( v'^> 

56tsia$n=5* ^:(?>^:€r h ^ i 3 © 2 ^Jc^il 1 3 b 

JsESnri^i^fc*- >^>X1 3<02ifc«»l 3.bffl2 

Sfss^ir :t- F 2 3 T::^"r«*isjK:«jBE3&*a3iin 

l 3 c I 3(lgiEn>d:V^. «Si#iai 3 

. 4-».-1'>r$^^:5^ 3 S-^X-f *>5'><5?^^^Q2<3D^KTS 

co o 7 31 (2) mm t o- 1 ,momf^ iQi:ty. 

Q2:t:7) 

firSi t o-e*«tap.g8.2 0 rix-f yi^>^m^Q 1 

hSflEVci^r TLJ > X<^y^>i;^^Q2C0^-hS 
^>ifm=FQ 2 «:*>:::t:7 U Xrf y^>ifm'^Q 1 C7> 

K w> • v-xremjEE VDstt THj . i iirffi i:4^mm i 

ittlfa^jQ:^. X-f y,^>ifm^Q 1 *<:^:7t:'5 Ci: 
iCcfc t) 19^ 1 T 3 a tc^^SJE 2r25*lp3) 
A^IS^-r^ iil^^fc, -l9ffi2^#Sl.l 3 btC*)»g«JE 
(•.hiSari^I) *t3B±b» SESiS^^ P 1 4 *JBA>f 

7x-r'5;6rrSiirmffi3j?tHiijo$n^;^d6. > ^>x i 3 

S8l^*i3tx*Jl/^-3J5^iB 2 13b ^ihUT 2 

3 ^«/^<Txt-s*ie!ir^jE*^Hiini^nsfcft. . h 5 

>x 1 3 ^^m'^n^x::^j\^^—iim^Simm 1 3 c 

»cjcQ¥«$«LT^.^®w®2 oxr;®KffliS4 ocom 

.Q 21i*7s r^^-f :t-H3 24^t-f 7X^tlTVi^;i£: 



20 



. ^>x 1 3 izwm^ntcx.^jv^-i!)mm^n^\::th 
f3i\^K 2 ;fcssa I i&umm .i ssa^i^ lbss t i-eif o 

fz;!^^^, S9iai^#lll3a. 2%#{S1 3b. 

[0 0 7 41 (3) MWatir- t^rac?)®*^ (Q.l*:7. 
Q2:i-» 

h 5 >x 1 3 tc»as.nfcx:?.;i/^-3&t^Taui n> 

2;J:ii8£ I ziLifmmi 3««i>UBS$!J t itr-tf pk:*^ 

>iO t5fBm#^l 3 a. 2;*#S1 3 b. ISIti^SSl 
, .3 c(0»fim£EI^?&:<$:'&» mm t £$!tf98S2 0 
tt5^>©:^*ffl*U X-f ^;5^>i?^3R^Q2<©y-b« 

So X-f !y^>if^^Q2*«:t>'rS^. «^»«ll>:5^ 

3; 4 <©PSmjE5&^WSMa«ia 1 3 c tcBJiJD^n. 
^^Mzi>7^>-tf3 4ic;^£:<4:)^6nTVv;fc^^t*tg|[m 
Snsfcft. «Sf^n>7^>l>:3 4)&^6±iB (2) 
•^^mzM^ 1 3 ' ifimn. ^ >x 1 3 ^0 2 1 3 

20 iSl 3 ai;:^S!@fS£ {m<0:JSm) ffin^T^it^). X 

y^>^fm'^Q l 12b 

2 h<omnfmmtsn^\::a^u^K x-r 

^>^IS^Q 1 © K W> • V"-X61®J!£VDsttffiTU 
[00 751 (4) mm t 2- 1 3K©B5fP (Q 1 

: KrERriat .,7?^aaiS2.0}&%eaiA;^tXJt:t>«-^ 
.31MS52 2ki<fct)^Ht i-.t2K®]@i$nT. ^^J 
30 .t 2TX<y^>^5R^QiCDy— b.ajBEVci^ THJ 
teU Xrf;-y5^>y«^Ql«:d->r'5. fiEoT, X-f 

v^>^m^Q 1 ji> H ' y'-xHmjEVi,s?5^if 

.n<DRfl;::t>f Sfc«), x-f y5=-.>iJf*TQ i*«:r>«? 
Jc:»*»Si 2 btc;^*o/!:«?ffj&«->3-hSn5^.e:i 

[0 0 7 61 X-f *:y5=->i^5g^Qn&«*>b; h^>X 
, 1- 3 <7> 1 1 3 a \z 1 ^mSSdtgsn. >X 1 3 

<o 1 'Amm 13a {zmmmm m<D:SM ffis^^^^ t: 
40 . ra^jc. 2^#sai 3 bic^fesesiE (•cd^irj) ^o^^^ 

^-rs, il(Oi:^h^>Xl 3C02^#S1 3bfcSjB 
«JE (•OD*fRl) 3&«56*t-a3&«. »^8^^^:?^-Kl 4$ 

7Xt*'5:&iBjkim£E*^Jjn$n'5.i:'5 Jr«J^$n 

T^ri*fcje>,. h7>xi 3<3j>2^fc«ia.i abflj2*sss 
1 2ji85nfev>o ^fc. t ? >x 1 3 (on^m 

tS 1 3 c td^SmiE (#(0:^1$)) ;&^a^-r/5»35(^. 
-f K 2 3 ^iSi^W 7Xt:S*f^Jc:«ffi3&taiJn$ 
-.i-pfcffldE^nT^riS/hJi. >^>Xl 3<3!>MI6#iai 
3 c^fSoSlsflS^n^ir). :ffiSl4i|Sl 3 CCDS 

50 JB«fiE (•<D*[^) iCcfcD. «iKfffizi>7'>*3 4-»-r 
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ix^i^m^^^vc^x 2 «tc±^f TVi^o astt±?a ( 1 ) 
ti^^ (4) ©af^^isos-r, 

[0 0 7 71 H4<Dcfc5K:»l^$nfcX<*;;^>^®S 

[0 0 7 81 i4®ffl)SS4 o^^i5^Tofl^^7&^^;^-5c^$^ 

X^4 6 3&^:t>-*h^>i^X^4 l:^^:t:7, h^>>^X 
^4 2 3&^;j->^H;;^-f ^^^^/f^ 3 ^ <jr)^^ 

3 4 (bm^mmffimmmmmm 1 3 c feB3i»$n.- «w 
^ 3 >'x>-y- 3 4 < t>A e tirv'i/5:m^*^«[ffi$n 

m«rffl3>7^>*3 456^&«8£l3' /r«S£tu 

- 3<D2^*:««i 3 bfeRgfiBE (•<o;&iRi) 

<0:&RJ) *^5§^f 2 

:>?|fi]tc: 1 I / f)mn. m^^m 12b o:>S?Sf:i&« 

(0 0 7 91 ±mm^2 oi>^^mi3^nit:t>m 
^kt. ^u^mma 2 2 (cij: d . ±i&(D^±^m 

2«J:r>«rJc%F^««l 2 fakIfc*ofcli?S)&«'> 
[0 0 8 01 y'^>^m^ l 2ffi:i->n. 

1 3 c oRfimEE k:i:D. n^m:3>y' 

BT® is' J^8Sn, SiSffl 3 > X >lf 3 4 ;S . 
n=6* «#«3>5^>1h3 4©mEE3&^gi(,bft 

VJj:3lc:"r^fc«>. BiaiSi940k:h^>i^x4^5 i. 

la) ifi&m 5 4"^*LTD >?>1^ 5 3 U, h ^ 
>>^;^3' 5 l3&^:t>-»>7>S^X^^4 6*^:^7^>^> 

s?xi^4i*i*>. h5>s^::^i^4 23&«:j-:7-»Bl;:^>f v 
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3 4a)$gc: t -f >^^y 3 3<0^ y^t?^ >XL 
S«1M©¥» (1/2 XV" (LC) ) Kl*glCi9::^i-f 

10 0 8 11 '^fc. ftfflffie Ott£tT<^)«^K*^&a:$o 

m^\z\t. mm^9^4 ofAmx^ y^>ifm'f'3 

i i^?Jfc::t7i:-r*;fc«(D«lffiiB#^5g*-r-5o 

10 [0 0 8 2] «tffiffi6 0», ±BBi;«:tt8&i 

«BE 6 9 38f«9Jlil^m:v>So :a?Sf«ffi I o3&^^V> (ttM 
fit 6 6 (C^ftfflmEEA^jarVitO-r. d >/X l^-^ 6 8 ©W/j 

• « THj t:^t)^ mmmu4o\m?&\z^vftmn(Dm 

iJiOV BJttWa 4 0 <D h ^>i^7.i^ 4 6 

h^>i^Xi^4 l:t>, h^>e^xi'4 2:^-::^-*S4x^ 

y5^>5^^^3 lOy-hmflE*^ THJ tU\). SlX-f 
y5^>^SI^3 Ifri^lC^^'-r-So 

[0 0 8 31 ±rt. i5x>r ^;'5p^gS3 0 tc:feV5T. m^m 
a >5='>-y-3 4 icm^aki'f >^5^^i7 ^33 ^t^x^nrv^ 

>7^>lf 3 4i::Hito^n-5mJ3E^tA*®ffix h^>::;^<D 
#Sctt:;ettki^D. ffilx-f !y^>i/^^3 i*«*>b 

T. n >5^>+^ 3 4 JC**. H 3 >X 

1 3 (Offi6!i#|g 1 3 c lzmm-^tU h ^ >X 1' 3 (D l }k 

mmi 3a^^^iyitwi&nm im<D:^m) i:::i;D±x 

-f y 5^>^«^ 1 2 <D«*??a 12b <OfiM^^±\Z& 

#l6^c: t3J^tB*;^vn fiEoT. ®Sr^n>5^>tf3 4 
K:fiaNlC-f>!$^47^3 3S:}fXU a#ffi3>?5*>'y-3 

4 ir^ ^ 3 3 (O^Wi^mi^ \>xn'^i^'n:y'f>'^ 

Rjt<o2«ki»*e>T(r)i-5. : 
[0 0841: [^3 <omm(Dmmi mrtms 

H-r^HT»0* »SFSI«©«gH<^M*]Hl ^SI*3B4 
M©x< y 5^>ysSilSO«i&»«fiS;*^#:/6 

[ 0 0 8 5 ] H 7 <0*%eHcOX^ y 5^>^«Jg^ll 3li 
«Ta)«S^A^ 0 7 \z^\.^x\ h ^ >X V 3 \i 1 

:;»:@ill3a. 2:^#£ll3 b. MI&#Sl 3 d<i:D££ 

h^>;^ i 3<oi 1-3 aMa. v^tj^-sfiSS 

mfiEAAfflfcSfcD. l*#Sl3ate, ^X^v^> 
^St=Fl 2 (Q l) S:tm85«ii l isWt^ftSl^jtu 



(13) 
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m^^ 12 (Q 1 ) ^sgii-r^£ffii9g5 2 0 xt; h u 

[0 0 8 61 K^>:^1 3 022fc#Sl S bfiS 

[0 0 8 7]sjx<y5^3 0tt. m:x.^v'^>^m^ 

3 1 (Q2) :t'-K3 2i:CDM^Jg§^t3..^??fffl 

n>5^>-y-3 436m^S^S^nfc|5lKi:}&^e»35i^* ^ 
fc. «afffl 3 >5^>i?- 3 4 tt. ffltt^fR i 3 d <D-f >y 
^7>t^>f ;r-K2 6:dtSiK;^nT. lOWV-y:?^?^ 
«U ^^y^>«^*^l 2::j-^7l$IC. M|jl»«r 3 

[0 0 8 8] «^miBi 6^t. mmmtjmm^mmn&ii 20 

^H.T. :^iawgP2 0fc:::7-f-l«;iy^$n^, 

:-f *:/^>:5^lg^l 2CD:^>MK&SlfBrsci:7?, H3*r 

[0 0 8 91 ftSeaSSl 7J^. h^>Xl 3CD2*« 
HI 3 b«!|CD«^mi 6<^>lt«HI^^v hv>X13(0 

1 1 3 a ffii 2 ^^miSi 1 3 b ffiy ^: u ftim 
Tf. K5>X13O15fc#Sl3aflJfcEK$nX0>^ 

Ikts h^>Xl 3i:i»»e^ffll'7i:fcJ;Dj l3k« 
Hi 3 afi« (i;!fe«9) a:2^#»l 3 bffl» (2;jfefl5) t 

[0 0 9 01 i!lffil!9ffl4 Of*. ^X-f y^>i^a§^l 2 
<^^7»#tC> ±X-f *;/^>^*^ 1 2 (D^^^a 1 2 b 

y mz. h ^ >x 1 3 fcSSSi $ nfcaflttat::|i;i.4^— 
fflStlfeg, UX^ y^>i^lS^3 1 ^^j-^a-fr. »Sf .40 

*#fii 3bK:B3JiqU h5>xi 3c?)i3*cSlli 3 a 

i2h(omm^WL^m.^^o\:imvrr^.: ./ 

[0 0 9 1.1 hUif«#»tg58 0t4. ax-fy5^>Jf 
^^3 1 7&^:^->^0 K^>X 1 3 (?) 1 1 3 a <D^ 

esjE^^u. ^^«ifie2 0 t::±x-r y^>^m^i 

2^:;t>tEiS::S>1tisb(Oh0iSmn^n±T^. 
iO 0 9 21 ±S<^^». «±«ai 2 bICffloXVi*: 
«?»*«^Vi«!8 ( H Vtf >. • V-xra«£EVDs3^-eD<J!> . 50: 



X^ ^>5=->;5^a*036*RUvX-f ^y5^>i^y-rx<pssi 

[0 0 9 31 ±8BX-f !y5^>i^«iBiia3lC*5V>T. ft 

X. b^>X 1 3023fcS||X 3 bfiSicEK^tlTVi?* 
•& (SftWWp) fcfl. BJf6flffliaS4 0)>tfflX-f >y^>ifSR 
[00941 B 7 <DJ; 5 C«Jfig$nfcX-f 5^>i/SiS 

s^H 3 iomip^m 8 <Di!Ff^jftii^gi$ffi i^^t^ ^ k^s^i;: 

I^JLTO|ftWX, ^X^!y5">^|g^l 2;^ 
rx-f y^>yiK^Qlj i:»EU i!lX-f*>5^>5^* 
^3 1* rx^*>^>i?^*?Q2j tSIB-r^o (a) 
«X< ^;5^>i^^^Q 1 CO H W > - V-XMSffi 
Vdsv (b) tth^>Xl 3C!>l*«jftl 3 a«m« 
SEIi. Cc) tlX-f ^;>5^>:i/lS^^Q l cDy--hmJBEV 

Gi, (d) \t.h^>7.i 3<Di}kmmi s amvAmm 

Vm ( e ) « h U ;i!f«-^5fi*« BQ(OhV ^!f«#«£E 
Vtr. (f) J*h^>Xl 3C?!>2;*C^Sl 3 b®2;^*« 
SKla. . (g) J3:X-r>y^>i/*^Q2<Oy-hSjEV 
C2v (h) «:«l«M3>7'>iJ-3 4©effiVc; (J) 
h ^>X 1 3 C0^ii&#« 1 3 dfflJSfiS I 4> co«-ifiJ^ 

y^>ySl^Qitty— h«ffiVGi** ruy.tomzzir 

'i^-hSmVciT^* TLJ (Z>^fC5r7l'. X-f !ya^> 
^m^Q2Uy-hmmVG2ffi rLj.C?)Wffe:^>..y- 

[ooasmraaizWoTift^B-r^o 

(1) ^lOJto^XtDSifP {Q.l:t>i Q2:ty) • 

**JWffi2 0JC^D.X<!y^>yi!l^Ql<3:)y- K«fiE 
Vqatt THJ X»?)v X-ryf^>^»^»^Qltt*>U 

K W > • V-xralSjEVDs^ltStfaxS-So itSSS 
SI 1 <J: 0«J6&snfeA*affittv >X 1 3 (Dl ^ 
«»1 3 afcBlfia^n. X-f y5='>^3l^Ql?5^:*>L 

5*c«SS I i*mn. h 7 >rx 1 3 fc»m*«58± bx:^;k 

^'^3&^#S$:tL'5p ^:CDi:#h-^>Xl 3C!:)2 5*:#||1 

- K 1 4»tf^<:r- K 3 5 SiSS/W 7X-r^*lftlra 

.3C92^#^l 3 b{»2^d£l2f*gSnJ&V^. 

>X 1 3 13d KlSfiSJE (•0!>*|Sj) 

36^f6*r SSS^-r :t- H 1 4 RZf^^ :t- K 3 5 
^JS»A-f 7X'r^:*|pjfcSflE3^MS.n^ J: a 
tlTir^^ftib. h 7 >X 1 3 1 3 d fflJ«5S I 

[009 6] (2) WHt:o- t,ra©lrfp (Ql^t:?. 
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mm t oT^sassw 2 o ttx-r y^>ifm^Q i 

L KW > • V-XKSmVDstt FHj \ fiUflB 1 

(•iaj:»iRi) dtasafe-rsirafipic, 2^^si3bjc 

n*:X*;W^-;{>t 2 ^^mn 1 3 b fe^ UT 2 I a 
izX^xnmtsti. iF»3>x>U-i 5te:J:D^«$nT 
ffi:ftmjEVo^ UTffi^SS-? 18a, 1.8 b ^«S&$n 

>x>i^3 4^^m-rsc w^>xi 3fc^;^nfex 

U»iat iT-ifntel&^tv UtBl^^ftlRl 3 av 2^ 
#»l 3 b. 3 d®Kjemi3£«?5:<:^^« 

[0 0 9 7] (3) MHtt- taWlflDffirm (Ql:^V, 
Q2 5!-» 

h^>xi 3 t::#^$n^x:^;i/:p-)&^^Tftai$ti. 

2^ssSi2A<^^t sT-fe^Dtcj^^a:. iiK«ies4o» 

:^^y5^>i/^^Q2<Z>y-h®JEVc2& TLj ^U. 

*;/5'>d?^iR^Q 2^^:t>r-5o *:<^>^^S§^Q 
2 >-r ^ . ffi^ffl n >5*>iJ* 3 4 «>p«B«flE3ft5t8 

fS2:*#iSl 3 bJCWlfflSn. m?Sfffin>7^>it3 41:: 

7^>ij-3 4*ie»Jiia (2.) tH*iRi!c: 2;fc«ar2' 

SSn. h 5 >X 1 3 <D 2^#jS 13b IC^SmjE (•CD 

:&iR)) d^aiiT * t mmz. i ;*c® a 1 3 a t> mmm 

[0 0 9 8]- (4) MKt2- tsm<Om^ (Ql:r>. 
h'J^/^#«±g88 Ott±l2 (3) IC*H-Sh7>;!^l 

3<Di*#«i 3 arcaafeb/tRsmffi (•©*ifij)= « 

«^ftit. *Si®gg2 6fcx-r^>5^>^9^^Qi^:f>$ 

tt*>T5o x< :y 5^>i?^s^ Q 1 a, m±mm 12b 



(14) 4$»20.0 0-50 62 7 
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1 3CD 1^#SI 1 3 a l^@fig*^Sgn. h^::<X 1 3 
0 1 1 3 . a tcKiSSJE (•<D:&fni) .^^SgST^i!: 
mfc, 22#C««1.3bkl'foSfSeffi (•CD*4SJ) d«« 
^T-5o ll©I??iffi4 0ti2$*c^i^l 3b<I>^EmjE (• 
<Z)*r«I) X-f *;/.^>^«^Q2S*7f 
JK^It±fB (1) i)^^ (4) (Dl&f^^«|OiS-r*' 

/[O 10 0) m7 (DJ;:^\zm^^ti:^7.^ y^>^mm 

' [0 10 1] m4(Dmm<ommi &9t:mio\t.'*i 
si:m^^stmj^m9\zm^^^h<Dx$>^. S9tt* 

^0KHv a 1 0 tt*56§8«)X-f :y^>y«iSSHC[>16 

.20 [0 1 G 21 m9<o*^m(o:;^^y^>ifmmmm4\t 
&rF(DmiKf>^&u^o m 9 ic^v^t. h ^ >x 1 3 « 1 

;^#Sll3a. 2^^:#lll3b. M«J#^13c. 

3dJ:t)ri5^o h^>Xl 3CDl^#ill 3 affl 

\t. \r^t>^^um,mm7^tim\z^ft d . 1 1 3 a 
ic. ^x>f ^y5^>^9g^i 2 (Q 1) Rimfi^mai 1 1 

*«ii[^J»ftan. .10<DJV--:/*«|^6L/TV^2». ^E-b 
T.^X<!y^->i/^l 2 (Ql) €©JffiIt-'5iffilffil 
»2 0, jm^2 2ifimWL^tlXV^^o 
[0 10 sr^fc. h5>Xl 3CD2*#»1 3b«l 

. 4 V ^?S3 >x>-y- 1 5 *tM3?y«iK^ii. m*«^ 1 s 

a, i 8bJ:5*l»$n3/t^88«ffi<^ai^$n-5o * 

[0 10 41*^, h5>X13CDfflai#$ll3cl;i 

2 3, Stfa>5^>-b-2 43^K;&n. ir)CDIe}»*« 
ffibTV^So -ebT. ^$ilS9a52 03&^i^CD{t^$:-feajgS 
6 0€:^bT. H«!ll»ffl4 0lc:7-r-hVt-/i>f 

^40 JC^oTV^Sc KX<'y5^gf3 O tt, BlXrf !^^>^* 
^3 1 (Q2) ^i5^-f:?}--H3 2^CDM^SSit;:. S?gf 
ffl3>?>*3 4/^lt^J»i6$nfc|Hl»i:*^e»3^^o ^ 
it; «ffirffi3>5^>1J-3 4Jtv aa#^1.3dCD-f >^ 

^^ty'i^-\^2 6i>mst^tix. iocD;U-y*j^. 

«U^X^'t/5^>^^*^12CD:t:7«FlC, Mg&^»l 

3djc5s*b]fe^fiejE mtm:^i^) \z^r)i^^^- 
raw-r^o • . ■ ; • 

[p 1 0 5] iSSSmSl 1 «3?S2m®^SSS¥?tUT# 
.50 &nfcfe<Z)e:85«STfeO. X-f ^^5=->.df«fi^H2<J!) 



(IS) 
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mWil3a\Z±7.-fy^>ifm'^12 (Ql) *^M^T 

*^12 (Ql) fCtt. S.ifc5^^:t-KiaF*Sg4:d^ 
fi£«EU; v^>if%^ 1 2 (O F W > * V-XIH 

fd^i-r^^^^-f H ^ 1 2 a , H K > • V-X 
KJcar^-r-^^^Sg^r 1 2 b <i: LT^^f-So 2 
iR 1 3 ba)S|jE«JEtt, S8S^-f K 1 4RaC5|i*tii 

. . [ 0 10 6] 1 6 «v itfiata^Sff ^S^mflEi: 

SP2 0«v !^ffiS51 6;6ie><o«:$^{i#fc:S"r^ViT. 

[0 10 7] »g^^Sggl 7tt. h-^^Xl 3cD2^^^# 
Si 3bffl!CDtta9Rl 6®Jt«e^&v h^>Xl 3fl[> 
1 1 3 a«It 2 1 3 bifflt^ffiltLfcttlS 
■c> >^>xi Z(o\:km^\ S afflklES^nTl^i-S 

4friv b^>Xl 3^l6Se^®l 7i:tc«fcipv 1^# 
msaffl} (l^(>:ffl!) t2^#Sl:3bW (2*fflS) 

10 10 8] 0 ^X-r !y3">^lil^ 1 2 

©:t:7Rfk:, ^x-f ^:f^>tfmT. I 2 o^S^g i 2 b 

^12 SOX< V 3 O.Omi^^ 3 >5'>'^ 

■ * > »- •••• 

^ n >7^>ij- 3 4 »c#^6nfca«f h 5 >x 1 3 <Dji 

l&^SI 1 3 c tcBIip U . h ^ >X 1 3 <^ 1 13a 
(C^SS^HfC J: 0 . I^X-f *y ^>i2/^^ 1 2 ©S^^g 
1 2 bcDllffi^lfe#®^«l:pK:i6ftt:t5o 
[0 10 9] ^fc. ^gS2 2«. ±affi)S2 OC^>:^-> 

g 1 2 b CDSm<St#Bt^tl, ^X-r v^>9^ 1 2 

Ts ix^-y^v^^^i 2oy-Hc:eM^§o 

[0 110]. ±|B<oe^. ^^§ai 2 bKlJSoTV^/S: 
S?gf;5^^v^4^SI (Hl^tf > • V— XSfpEVDs^ifqo 

-e. ^X-f ^5^>y*^l 2 3^Jt->$tlSfc2^. 

x-f ^5^>^/ia*<^fg^i;:x<:y^>if >?-^x<3[)|g^ 

[0 1;1 1] ±fl2X<.y5F>.^«Siia4fc^ViT; ft 
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h7>Xl 3(0ti*^j^»*:fe$<#A^. -t^lT 
«afl8 6 0 tti ±X.^ v^>9m^ 1 2 «:^M.TSSn§ 
h^>Xl 3flI>i;*:#Sl 3 afflll^fcSgitl i^^ffl 

. ft«f) BJ«f?igf4 0*tax-f y.5^>'4f*^3 

l«:«k::t:7i:t-Sy^Je)0D«lffifi-^^56^-rSo ' 
. to 1 12] H9a)<tp|Ct»fi!EStlS:X-r!y^>i^«fi 

.10 ^Wmt^. iJJ^T©lft^9T. ^X<>;;5^>^^^1 2S: 

rx-f 5f^>ym^Qij i«l3U BJx<*>5^>4/Si 

•^31* rx-r^y5^>^SI^Q2j arSSHr-So 01.0 
(a). ttX^t^5='>*'«^Ql.cpHl<-r> • 
. y-XK«JlVDs. : (b) tth5>Xl 3 0i:*#»l 
: 3 affig l ^^ta«i^ I 1. ( c ) JiX-f ^v^^'ViflST^Q 1 <^ 

y—hSffiVci* (dX tt^affl!882 0®*> • ^i-^e 

^VoN, (e) ttX^:y^>i^*?^Q2«)y— h«BEV 
C2. (f) i$h^>Xl 3©2;^^S1 3baJ2:*mSit 
Uv . (g) .(lh'^>X 1 3.<3!>:Sgb#S 1 3 C^SSSS 
20 Is, (h):tt«??fffla>T^>1J:3 4CD«jBEVci (j) 
« h'^ >X 1 3 (DMSj^S^ 1 3 d^fflSdls I 4, (O^m^ 

So 

[0113] RFHittict&-D rawrso = 

(1) ^Slt o^T<^a&fP (Ql:r>. .Q2:t» 
30 •*®lfflI»2 0tCxfcOX^y^>i'^^^.Q1.0[)y-r-h«flE 
Ycitt THJ , ;?^-f 5;^>^^«^Q2©y-h«EEVc2 
\% TLJ t?a50>. X-f ^y^>^*^^Q15:UCX<^5'> 
.yS^Q2ft*te:?i->l.. X-f^y^-^i/S^QlOHU 
>f>- V-xraflE£Vx,s«S«ifn-e^S, itffiSMl 
l«kD««&$nfeAASJEtt; h7>X 1 3<0 l^fe#» 
13afc:BljB$n> X<!y^>ifSl?-Ql35^«*>bTV5 

.se:i:tcJ:D.. h7>x.i 3® i*#Jgi 3 a J::i:5)cm 

SS I i*^S6n. h ^ >X 1 3 tCfitt^d^SEi UX*;ki^-r 
*^ai?n2>o C<Di:#h^>X 1 3©2:*#«1 3.b 

1 4^a*/t<7:.xt'^:*iei|c®iEd«93lffl?n^ 
ricsnruv^fej?), h;7>x.i 3 <o 2:^^:^111 3 b(ii2 

^msS I 2!lS2n;5:>io ^tz. C <Z) h ^ >X 1 3 

4i%^ai 3 cjc.asmm (•a>^i^]) ;&f?s^T'&3^, 

SrS^^-f F 2 3 ^jgyt-r TX'T'S^lfijrrmsj&TSJtiD 
Sn<&i:^lC«llS$nT<^i'63t«S>, K^>X130ffi«i 

#tii s cfiiefflEi attan^tio ^/t. >^>xi 3 

SESS^^rf H 2 :3 &lf ^-f F 3 5 IT 

50 '7>^^:h^\zmm^'^u^ti^^'^\^^ 



(16) 
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[0 114) (2) »Hto-t ifaCDKf^ (Ql*7, 

«riBl*i^Sll.3a:icKigmJEE (•^aj:*r[aj) 

T&tfS^-r^^l^^t. t?fl22*#j^ 13 btc:%^EmflE 

#ffl$n^x^;i.^-7&tgi]lga 2^#iR i 3 b LT 2 
3fc«SS I 2^ UTftai ;^n. ¥»d >'7^>* 1 5 fclJ: D 
^m^^nrffi^SJEVotLTta^^j^^l 8 a, 18b 

imtm^^) im^^^tw^^tz. aa#iai 3 ci;: 

3*«A<7xr*:&[Rjk:«iE3(r<ffin*ti§fc«e), 
>xi 3 ic»«[snfcx*;i/^-d^gtrfa:ffigj#iK 1 3 c 

fcJ:DT«^^nT. :^Sffllffl2 0Rt;fiiJ8aW»4 0(D« 

Q2tt:t:7. i^^-f^f-KS 2i^iii;t<r>^$nT(ri-5& 
BU-<!y^3 0^&^H.T«ajl3t3:an^Vio * 

ft. mmmu 1 3 d (D^iemEE (• t ai:6^t«j) \t. 

>5>x 1 3 fc»«|$n/ix:*^^;i.:^-*tiiSj#ia 1 

If 3 4 h ^ >>t 1. 3 nTtX^;^^ 

t iTifnKi^^i, itfS 1 1 3 av 2^^5c#jai 

3 .b. «g{|#S 13c, tteil#j|ft 1 3 dC[)Se«J£»^ 

-toil 5 ] (3) t t sPaoiftf^ (Q 1 itrv. 

Q2^» 

■ H^>X 1 3 rr#a$ti:fex:^;i/^-3&^^T&ffl;^n, 

2 I zxrxasg 1 3««ij?^ ai t itHf n 

l9ei^#iSl 3 a. -2^4i8l 3 b, Mi&#Sll 

3 c , 13d (DSgmJBE«;5: < 

[0 116] t ,T, ^ffl?!IS2 Ofi*>A4^ttJ 
Al>. X-r!y5'i>if|g^Q2<oy-hSJEVc2^ TLJ 
ib, X<:y5^>^^^Q2;&t;i->>r-5* ::^<^^>^ 
SI^Q2d«*>TSt; S«fffl3>5r>-y"3 4CDK®S 

jE^<Mffi«i&#® 1 3 c JcBJini^ti, m?^^3>T'>if 
3 4kifc<t)x.e>iTv^^«?»36tfttti*n'&fc«). s« 

ffi=i>7*>1f3 4#i6±K (2) iif^^erifijfcmcSls'- 
i^^Sgti. h^>;^ 1 3c62^#jii 3 bic^fisa (• ^ 
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cD:&Ifi3) Atsg^t-^ ^^^jc. ' 1 ^^iS 1 3 a Jc: 

l©8F*#fil 2blCfc*':>:tS?^$5l$fe< 
ii:^) :^[fiJfc l^fcSiSI i' ;5>tggtlv S^«ai 2 b® 

[0 1 1 7J' (4) 1 2- tsMiDlirf^ (Ql:t>. 
Q2*» : 

tJIH^aU t 2 0 *^ 6i±J*$ttfe:t>«-^^ 

• 10 ' 5iMg52 2 teJ: Offlra 1 1-=- 1 2faS]lSnTv PS»J 
t 2TX-< v^>i/m=!'Q 1 coy- hmjEVci * THJ 
fc:U X-f ::/5^>^«^Q l«:;r>"r'S, «oT, X-f 

n(Dmz:ir>t^1t}sb. x-r y^y^M'i'Q i *t:t>«p 
ir cfc^x-f !:/5^>'i/:a*Ry^x<-/5^>iJf /<x*^«m 

1 0 1 1 8 ] : X-f y^>ifm¥Q 1 > > 5 >X 

20 CD 1 1 3 a (•coarfii) j&^s^^-r-s h 

mmic. 2^#£(i 3b(r«>»)etejE (•cD^&idi) 

So e:oi^h5>xi 3c7>2;*«iKi 3 bJc^® 

SEE (•<D:&|^) j^iaS^rSj^t; fiEdJ^^-fit-Kl 4£ 

as^w.Txt-s:;&i6jfcSflE7i^B3ira^n ti 

TV^S;^je>,' K^>X1 3<Z)2?*:#SI1 3bffl2:*aog 

1 2tt8sn*vv ^ft. za>^^ h5>x 1 3 0mssm 
mis cjc^finiE (m(D:^m ifm^-r^f)^. 

-I- :t- H 2 3 ^iS/t-f TXt-S5&i^KimJE;&^Bl'3to$ns 

•fc-S K:«l«snT^^*fc*. K^>x 1 3 cd»Kf#» 1 
30 3 c^mssr'a^ffitiJ^v^o ^fe; e:coi^>^>xi 

3 1 3 d tcSjenjE (•<D:sfij) 

Sffi^-f F 2 6 ^iS/t-f TX-r«>*rftlte«ffi;^ 
aJftl$ns<tpk:«9^$hTVVJ5>c:«e), h^>X 1 3 CD 
1Alb#»l 3 di»«S^l4f^8iEiii;&v^. SKmt±m 

<1) ;5v6 (4) <JDiSfpS:|8?)i§f-c 

id 1 1 9]:@9 0ct'5k:*»^^n;^X<^;;5^>>:^||ig 

Sil4<DiijftOflr|S4 0. «^U}SE:6 o'^Sftf^ftB 5 cDggfiS 

iW Sr^i-l5lK0 V>T@iM b/b t) (?!) III 5 ;t 

40 [0 12 0] 

tzhy>X h 7 >X(7) i^A^mzm^7.-r ^>4/ 
•^^•*^SSS¥h. h^>X<3D2k#jafc:SESS^»|5iK 

!y5^>^lil^^:t> • *:7^aiT^±^HlSS<iAfcX 

>7^>1^'^:?^tfSlX<!y5'®$:Wb, i9X< ^^5f^>iJ^ 

50 *?*felSbTS®lxY^^<D3>7^>iJ-tc:#Astl 



(17) 
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[0 12 2] ^ft. :^§^m<om:»m2Bm<o7.^v^> 

..[0123] SfpT, *y5=->y5Rf^*^:t>:ltffl[«p 
[0 1 2 41 ^fc. *«9ia)Sf*3S3f3«<D;:^<^>^> 

[0 12 5] SEoT. *X-f:y5^>y*^)fi(«:t>«pJCS 

[0 12 61 ^tz. ^^m0m^m4m^(ox-f 
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Sti. Miah:7>x<D2^#»K:ttS5IBejx<*y5^^i 

10 X>1ffCSx.e>nT(<>;^m^$:h^>XC!>2^^#^tcW 
[0 12 7] «£oT. ±X-f >>5^>:i^|RTdt^>ItSt^ 

. IJffih^>X(Z>2^fi!lfcMeBJX<^5=«<D3>5r>* 

^ ^ Kick 0 3 >7^>iJ-<o^m«JEE* h ^ >x<© i 

[0 1 2 8 J ^i/h. *%^COlS*Jl5iam<35X'f 

.30 ^aaga^fifc j:n«. ijia h ^ >xtt 1 i^fc^si: 2 
sof9ffiaa#iatc«fi5[ffiBJx-< '^5^gsttJiasijfta®gp^: 

. ttri2IiJX< !y^gp}^:$^-f :^-FigiJX-f !y^^>>/ 

«l8lCH«nib> h^>X<Z)l»«S<OSESEErcJ:D^ 
X'<!y5F>i/^^<^>^^^SCDm?^$. ^X<ry5^>^ 

10.1 2 9] a^oT. ^x< ;5f ^>iy^d^;f >iti9» 

iz. ^yf^izm^^&{zft^':>^m^i^sb^n^ziti{z 

50 ffi€:BaT5/h«aoX-f yf^>ifai^T«^;^n-5fe 
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[0 13 01 *fc> *:5KW<0||*3S6fB«®X-T ^/5=:> 

[0 13 1] «eoT. A^mmffi^pu\f^m'^<omissiy^ 

^>^m'!r<om^^&<otm^^»\z^^Wiiz, ^^^t 
[d 13 2] :^%m<Dm:^yA7^m^y^^y^> 

10 13 3] it-oX. 8ir82ftl9SSS^tttaf^/S:«?)<3Dtt 
[0 13 4] mtt. *5gl8flDgS*3B8l5«<^X^-^^> 

«s i^mfiS36^ii>^vi«^ii«i!i$in®s»<oigx-f y 

•-So • ■ 

[0 13 5] «eoT. ft^^®sa36«^3S:i^^4g^<3DiaiBsax 

X-f^^>^yife^©:^>«iH;&«S<&0; 9JX<^ 

'^>^m^(o^±^&<Dmm^^»\z&^:sL:bc^fflx 

■ [0 13 6) *5gi5ga>i9^S9IB«OX-r^5=' 

[0 13 71 «oT, iJEi»:a85*«^HJ"r^/s:«6<o«i 

tass:, «a*3S:i5iKeifi£-eiis-e#. [uk<d^x^-x 
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mi) ^f&m(omi<o^m<Dmwi}^^^t>^x<v^> 
[B2] ^mm0mi0mm<Dmt&{t9^t>^x<y^> 

im 3 ] 2(s:f6WC[>» 1 <0^OJ^ISlC«t)^X>f !y 
[S4) *SSI^<Dm2(D^<7)^^kl^^3^X<>>5^> 
[0 51 *Jfi§Wcom2(D^je<D1^fitC^t?-5X'r';/5^> 

[a 6 ] 2 (DSfe]K(Z)j^lSte:«*3-5X-f !y#> 

[H71 *«:^<OS3®|gj6Soj^8lk:«t>«X-ff>:y^> 

: [081 *f6§9com3<^IIJS<^?^®ic:^^sX'<y5=-> 

=[^ 9 ] *:f6^<^S40|IJfi<D?^ffilC«*>-5X-f !y5^> 

[@ 1 0 ] 2i£%§i(D% 4 iom^tmWizm^^Ts'^ y ^ 

[H I 1] !»*0y<DX>f y.'^>y«agSS<D«SS«4»fig 

[01 2\mkm<r>%^y^>^nm^^<jmvmM^ 

[013] ffi(D^^0DX'f !y^>^«2g^tS<7:)liEQSn 

■ [014] ffiO!)«E3fei«0!>X-f y:^>4f SS^BOffiifPift 
30 J&S^t1»M0T?««o . . .. . 

I x-r!i/5^>^m®sfi 

I I its^ma^ ' 

12 ^X^v^>9M^ (Ql) 

1 3 h5^>X 

13a h7>XC!>l^#SI ■ 

13b h^>XC02^*#a 

'I3c h^>XOfflSJWffiffl|&«» 

13d h5>x<^3ft5mfflaa.«» 

40 14 SSB^^>f*-H ... 

1 5 ¥t&n>5=^>if 

-1 6 ^dinS 

17 • 

■ 1 8 ffi:^^ ' : - • 

2 0 ' -" ■ ■ ' 

2 2 asses 

: 2 6' y-f:t— H 

3 0 i9X-f !y5^ffl - 
3 1 BlX^!y^>^3i?' (Q 2) 

50 3 2 H 



35 



3 3 
34 

3 5 
40 

4 7 



3 >n ^ 



(19) 



«F§|2 0 0 0-5 0 62 7 



6 0 fSm^ 

6 4 U>/XU 

6 8 3>AU 

8 0 hU:»« 



36 



[01} 




i 

I 
I 

I 
I 
1 
I 



#M 2 0 0 0 



m2) 




(21) 



Wm2 000-5062 



[B3] mei 




[Bl 2} 




■ 



(22) 



#P82 000-50627 




(24) 



2000-50627 



:[H7J 










■ 







(25) 



000-50627 



1 0] 



CO 



<5> 
Ch) 



pMU^ 




-i 





r 



***** 




If 



I 






(26) 



#^2000-50627 




(27) 



4f BS 2000-50627 



11 



/Of 



— w 



f 



Iz 




T — O 

-o 

/pfb 




3 



(28) 



^Bi 2000-50627 



1 3] 



IZO 





T 



(29) 



2000-50627 



mi 4} 




